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(57) Abstract: An Hsp90 family protein inhibitor which contains as an active ingredient a 
benzene derivative represented by the following general formula (I), a prodrug thereof, or a 
pharmacologically acceptable salt of either. 
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m m m 

Hsp90 77^D — m £ wm&ffl 

*bSSSrWS6j*^»i: LTtft^t-b^a y^n^ V90 (Hsp90) 775!)- 

^^if^fPMfci Ltd, ffr^A ( r^^r— ^r;v ■ ■ • -fvf?? 

b (J. Nat. Prod.) J , 1985^, fil48#, p.660-663#Jf.) „ ik&WoB (ftmftWtfS 
3118887-§-W*BS\ *S#Sf^3268474^*B»ife if#fi8) * 4t&$)C ( — 
Kny- l>*— X (Tetrahedron Lett.) J , 1999^, Sl40i#, p.4769-4773#$0 



OH 




t-f^gy^7af^y90 (Hsp90) 77^-ieitMtSft-a-i 
£ UTIi, ^/l/^-7-^-r^^(GeldanamycinX 2* (D^^y^r/ 

^i^^^^^^L^.^fC*3 £XF s 7y s <i MRadicicol) [ Pfe/V- bu;* 

^ni/X (CeU Stress & Chaperones) J , 1998^, f§3^, p.l00-108 s r>^ — f 
A"$"?'' **f4 is-l-sV-fr 5 * b y — (J. Med. Chem.) J , 1999^, fi§42#, p.260-266] N 

~7]) >'f|^#:3b > j;t)«t: 0 7y^/^^^^^^bi^-CV^^ (WO03/037860. 
WO03/055860) „ £ *L b <^b^teV^-f tb%Hsp907 r 5 V — S ft«&-^ UHsp90 

^£*LTV^ 0 UfciJoT^ Hsp907r5: V— m&WfcMi&ir&fc&m^ Hsp90:7 
7 5 V — |gft«*rc«Hsp907T 5 P — gfif^tSg&K (Hsp90 client 
protein) LTfiT'fcS fetb^c 

Hsp907r 5 U — leii tttt^ Hsp90o;MftK N Hsp9O0 3E6!8L grp94, 
hsp75/TRAPlft 2?/^£P bfrbTl^S [ T ^ T — =i n v 5 — &ir ^ t° ^ — 7" ^ ^ 
(Pharmacology & Therapeutics) J , 1998^, H79^, p.129-168. 
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— fc^ JJ / n.S*— (Molecular Endocrinology) J , 1999^, Hl3#, p. 1435- 1448 

ft if] o 

*mW<D B$jf± N M^«^^>-fl^#:fe L< K7 y^Sfc fizgig 

^iftfci^&ftS^^J&fr,!; LTtftS Hsp90 77 ^ V — S&3CM^J&«if 

*s§nm. £at<?> (i) ~ (41.) Km-t-Zo 

( i ) -«S:(D 




{5£tK nteO~10<£>S$c£r^b N 

7;^/Kiit l < mm^m&T/isx /^/Kttt l < ii^it(7)7 y — /k 

gm^i/^ n T/l-dr/K fi^rt> b < te#|Hgmof«T/^ y -f/K g|fe% L < 
t©7y -/K tttt<tt#IMiIS N Itt>t<(^tt©77;^;K 
life b< te#g^<7>«9ST/i^/K gmti L< tt^tl07n^;vf7cfj; 
-CONRHR12 (^cft N R^^.t^Ris^^^ti.tufBR^iT^Rs^^^^^^) ^.g^- 



■2- 
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em t> l < i$^ii©fiiT;^^;K gm& l < mm^i&mT/u* / -r /k s 

ftfc b< fi^g^v-^ P7/^/Kf^t) b< f*#g^<D{gi^T/^/^/^=/K 
lit) l < ii^It©7 !) #/w^^/k ^^7r^^/K Blfet> 

b < fi^gm^fttT/i/^/^r 5 / #/VtK~/K g*&% b < J*#glfc<£>^f£j&T/i^ 
/l>T 5: / #/i^~/K g^& b < f*#1ftfc<04£iRT/i'=a gi&& b < 

n#ti©iii*/v*^/K g*&& b < mm^(DT v/^/ymtfew&h b < 

R^j:t)?R6^p— ^fcf^M^oT, 7K*JIC-i\ tKn^, ^n^, v^T/> 

n N gmt> b< ^gm^is^r^^^ gm%b< »#gm®fg/mr/^^7^ g 

ifet b< f^gmofg^T/^^/K b< tt^ti©ffiR7;U3^r^ ttt 

b < te^g^Oi/^ n T/^3VK 75 7, fl£»7Vi"^i'T 5 / ^ ^\&Cr;V^;VT 5 
#/M?3rv\ g^t> b< I^»fii7;vn =3f>/^;vt^;v, g|&^b<{i# 
V —si/Jr*^ b < f±^tH©7 JJ — /K gmt> b < te^g^^i! 

SS (fcfcbgm^b<(»gi^(Dt 0 ^yy/v^I^<) , ttt)t<}i#»tl 

t/^/h'/k gt&t> b< fi#gm^r^yi-dr^fc«gm% b< nwm^mmm 

(2) -jK^CD 



(^"fs ik Rb R 2 s R 3 s R 4 > n 5 &£UtR s n^th^friMmbmM-V&%) -e*^tt§ 
^if i/M^ £ it fcfFW $ fi Z>^^?mft t bT^^Ti~ § Hsp90 

(3) R^StK^M^ tKn^v\ i/7;> #7M^>\ = fn, ^n^V, g 
Mt< »^gm<D{«7VV3vK gmt> b < li^tt©l6l7;^^;K gmt> b 

^g^{fi^T7i^=i=3r^^^/Kg^rfc b< «5«^0{«T/i^/^/i^^>\ 
gmt) b < »^IH©l*i7/^;K g&fc. b < }±^ft©7 y gmt b < 




0) 
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te#«k©Ty-/W^/JwK -CONORS (5£nk R 7 & J; WRm^ti^frhmm t 
fc3_LfB (1) ^fcfi (2) |B4fe<DHsp907T^'P— SeSRM-^lJo 

( 4 ) Ritfsgii^ b < f±#ffllo«T^^K fiifet> b < te#g*^{«T/l- ' 

tvi^/k e&fc b< te#gm<£>r y — /k -conr 7 R8 R^^tms^^, 
t**>s) -e*>5JiiB (i) ifctt (2) fB*<DHs P 9o^T 5 y — 

( 5 ) RWt*t> u < te#g^©r y — /l^fctetKlfefc b < f±#I^O^fii 

mats-efeS-hiB (i) ~ (4) ©vvffta>fciB#©Hsp9o:7T 5 y & «p.m.«ij d 

(60 R 2 ^gmti b< (j;#tf©7y — /l^fcSiifB (l) ~ (4) ©vvfjh,^ 

(7) Rajffsflijftfc b< mmWh(D7^^ju-x;&z>±.m (i) ~ (4) (D^-rnfr 

(8) R2dSflHfttb<f±^illfe<o7U/w"e*)S-hia (i) ~ (4) ©vv#Mxa>K: 

fB«cOTsp90^ 7 5 y S SWE^pL 
. (9) R^tK^^h -t Kta^^feWyNn^^-C&SJilB (1) ~ (8) 

"ftb*=»fcia*©Hsp907T 5: y — s^KH^i. 

(1 0) R3joJ:tJ«R 5 ^|Wl— *fc(4j|4oT, TkSSIC-^ B&fc b < te^gm^ffi 
iRT^/K It% t < I±^lt©fil7;i/^^;v, «tfet> b< X&m&fD&MLT 
# / -|VK Bifefc b < (i#I^©7 n >f /K g^t> b < mffl&:<D&ffi.TA'*cjVT 5 
y #/i^~/K g^^ b < ii#llo«r;^^r 5: y ^a-zJwk Ki&fc b < 

-cfcS-hiB (i) ~. (9) ©v^tL^fcia*fc©Hsp907T$ seKRa^io 

(11) R 3 , R 4 ^J;t^R 5 ^7i<*^Tfe5±fa (1) ~ (8) (D^^irfi^izmm 

<DHsp9o 7 r 5: y — s e sciaftWo 

(12) — JKsSOA) 




(IA) 



Kt> R 2A ^gm% b< tt#em©Ty-/v^fc^gm^ b< «#gm©^#« 
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g&t u < tt^«ife©ffi»r/^=/K b^% b < tt«©{sir;^ / >r /k # 

% b < m¥WM(DiSB.T/^/^T K y glfe% b < f±#fttft©S?4fifer/v 

nAf*0~5<£>SE$:£:^U 

R 1A te7kHfM^ 7^/K t Ko^ 7 h^v\ ^7/V-^^v-> 7 h^^/^ 

#/W^-f/K -CONHCHs. -CON(CHs) 2 . -CONHCH 2 Ph OCT, 
Phte^^/i^iH") s -CH(OCH 3 )Ph (5fc*p\ PhfiHufB^lRl»-efc5) ^ 7° 

tt^t> b< ^#g^(D-7°n^- 1 1 — W /^£:3tU 

/W^WVK -CONHCHs, -CON(CH 3 )2s -CONHCH 2 Ph OCT, PhJiBU 

R6A(^Mn /r^^r^ b N 
(2) nA7)Sl~5<£>Si&refe5 i: 

zi^dr^/K b < v'y p t/^/k b < mm^i&mr 

>V?) y-f/K fi$&% b< te#g^<^f£$£T/t^^>77/t^=/K g^%b<(*^ 

tt©7 y -/k g*&^ b < fi^fim^r n >k «^*> b < \~±ww.Wk<DmMm. 
tvv^/k gmti b< i^ti©T7/^/K tML<r±^iti©r y -/^* 

^*^/K tt^t<(^IM*tt -CONR'Rs R^J^RSfi 

^n^tfrfB^in^fcS) N — nr 9 r 10 (stf. R»*5«ttmi°f«^ j enfttriBi: 

Pi^fcS) Sifctt-ORis'CsS'P. Ris^HulBilRia-efc^) Sr^U R 6A te7k*§ 
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fcfcU 

CD R 3A *3 J; tXR 5A ^ ^ y ^ n fcVt^ 3 i: # . 

' R 6A te7k3ffj^^ft^ 

Gi) R 3A jo J; ZlR^tf y ^-)V~Q 5 i: # s 

R 6A te7k*M^ 1- (^7^7 5 

-(CH 2 )nAR 1A »t Kn^yy ^/K*5J:t>*2 -y on7!)/^ WliSlTtt 

Gv) R 4A 33 J;U«R 6A ^7k*M^^fe 9 . R^S^^/l^fc^Ti^/l^fe "9 . /^oR^a 

R3A N R4A^ j; t/R 6 A^S 7 K*J^^-tr £> »9 % ^oR5Atf$ y ^/i/-e 6 i: ^ . 
-(CH 2 )nAR 1A « 2 - (T-fe^/^T^y) fcVKfcs «£ IF 2 - iM^&CT 

(v) R 3A . R 4 ^ j; tm 5A ^zkif JJiC -^-e 9 „ ^-oR6A£$ # 3- ix-e 5 i: # „ * fc 

-(CH 2 )nAR 1A f^n— <^/l^eteft < % 

(vi) R 3A *5J:tKR 4A ^7K^M^"efc!9 . R 5A #M 9 . ^oRGA^^/i^fe^ 

-(CH2)nAR 1A f*n-^n fcVktrfi^ < N 

(vii) R 3A tfS y ^-/k-efc «9 , R 4A £5 «t Tm^T^mU^h V s /0>oR5A^ 4 - y h 

-(CH 2 ) 11 aR 1a «-(CH2)3CH=CH 2 *d J; (D«-(CH 2 ) 5 CH=CH 2 ^ Iim^STIJ 

(viii) R 3A , R 4A , R 5A *5J:tJ«R6A^7X*M^--efc<9, — (CH 2 )nAR 1A # 5 
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(a)n— t £\ 
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(b) n— ^V^*T?*>« 

(c) n -^-7°^7V-e 5 t # N 

gg^T'fc "9 s /^o-(CH 2 )nAR 1A ^^^ fcten-^n tf/K'&S i: # > 
(x)R3A N R^itmBA^TK^M^T'fc Ds R 6A 3M h^iX-efe?). ^^0-(CH 2 )nAR 1A 

R2A ^ N 7 _t KP^-4-t^y-4H - 1 —<y/t°7> - 3 f /l^*5 J: 

^6-^ ]^^_ 2 , 2-v^^/^- 2H- 1 — <^ytf7^~ 8 ->f 

(13) R 2A ^»m^ b< ^#ft^(Z>^^^/^fcS±:|B (12) fa*fc<^-<^if 

(14) R2A^g^^U<{^e^7y/VT'fc§±:|B (12) fag^-O-i? ^ 

(15) R 3A *5 £'tm*Atf * fc ttS* o T\ 7K*i^T-, filfc t> b < te^Bifc© 
^- = ;K b < mtWWk(DmkT ;v*;vt 5 7 gmt> b < (*^gm 

7\s&frnmm^^<tewmw±frm.mm#^~^fr%±M (12) ~ (14) m> 

(16) R 3A N R 4A 3o J: t)«R 5A ^7K«mT-^ fc 5 -hfa (12) ~ (14) <DV 

(17) nAd5l~5©^t?fcS±.IB (12) ~ (16) (D^iTM^UW.<D-<^ 

(18) ±1B (1 2) ~ (1 7) (^V^tb^^fa^^V^^^*^^^ 
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(19) jits (12) ~ (17) (D^irfht^mm^^^mmi^fM^^ 

(20) _hiB (i2) ~ (17) (D^irnfi^mm^i/^^Mm^t^n^^ 

Hsp907r^ p-ieS^^tSI^f (Hsp90 client protein) ^(H-^i-^^^o 

(2 1) JifB (12) ~ (17) (D\,^tlfr\Cffim<D.^l/^^mfctifen*:<D 

(2 2) _h|B (12) ~ (17) <D\/^tlfr\ZfB1&<D^>^£l>^&fc'b\^<t± J t 

, (2 3) _L1B (12) ~ (17) (DV^tb^^|B*cD-<^if >ffim&*> b< 

(2 4) _h|B (12) ~ (17) OV^-ftL^^ia^^^^^^ft:^ b< tt-t 

-7 T ^ y e*t* fcf±Hap90 y^Sfif^tSSSI (Hsp90 client 
protein) Z&&<Dt&8tfflo 

(2 5) _h|B (12) ~ (17) <DV^-f^^fa«<Z>-<^^^ , b.b< f« 

(2 6) —HB&tfD: 




(i) 



(5£<fU n, R 1 , R 2 , R 3 s RK R 5 *3ctt5 R 6 it^ti^tiWmt mmx*h%) "C*$tb 
^*^#i-6^i! ; Sr#mi-t-^t-hv'3 ix^^n^^90 (Hsp90) 77$'^ 

(2 7) — jKsfcO) ■ 
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(5£«K n, RK R\ R\ RK R* *3 J:t> N Re fe^n^fontmb mM-?&%) X»miS*h 

b~t%t - hi/3 y?^vir4 > 90 (Hsp90) 77^-iei^t5m 
(2 8) _hfB (12) ~ (17) <DV^-f^^-IB*<7)-<^^W^ b< f« 

-f 5 Hs P 90 77 5 U -31 &SrRH.#"f S^fe, 

(2 9) ±|B (12) ~ (17) OV^T^4^fB*<D-<^^^^fc(i^O 

zm¥to\z&&£ti&&(Djfflm&&tt&zk&mkkirz> h SP 9o 77,^-1 

(3 0) ±|B (12) ~ (17) (D\tyTtit>\cfEM<D^<^ ^flDffrt u< f« 

Hsp90 77 5 P — M&JClfcfcte Hsp90 77^-ISl^fSI^I 
(Hsp90 client protein) ifi § iSI©M^& 

(3 1) '_h|E (12) ~ (1.7) <D^Tfofafcm^<D^^>'M^1$^fz.n^(D 

mm^mzw?m£fh%m.(D&®}m&&^%^k&m%t'i-z> h SP 9o 775D-1. 

eR*/t{iHsp90 77 5 y -Sei^tSiei (Hsp90 client protein) ^ffi 
(3 2) _L!E (1 2) ~ (1 7) ©V^^fctam^^^if^fl^f*^ b< J« 

.(3 3) JifB (12) ~ (17) <D\t^tlit>*\£ffi&<D^^lsm&{£&itt± : £<D 
(3 4) fc— hi/ a y?zfvTJl/90 (Hsp90) 77^ 
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R 6 
(I) 



(CH 2 ) n R 



1 



(^cf3 N nN ri n r? n R 3 s R 4 n -rb&xx* r 6 n^ti^fimn&tmm-r:h^) x*m&*i 

(3 5) fc— fv'a y^r/ny 1 ^ V90 (Hsp90) 7 r 5 V — 
(DftftXD— JtKO) 



(5W N n. R 1 . R 2 s R 3 N R 4 ^ R 5 *5J;tJ« R 6 f«tt^enftulS^IWI^-efeS) T^^tt 

(3 6) Hs P 9o^T^ v-w^m.mmn^>n^(Dt^(D±M (12) ~ (17) 
(37) hs P 9o^t^ y-m&mmmm<Dmi&?>ti$>(D±.m (12) ~ (17) 

(3 8) Hsp90 37 x 5. P-®e«^fcf* Hsp90 77^ U-I6®^t§l 
(Hsp90 client protein) ^M-^-t-^^^f^^'J^i^^^^^-tSB (12) ~ 

(i 7) (D^-rtL^^mm^^^^m^Pf-h u< ^o-^n k^^wcs«oii 

(3 9) Hsp90 77^ y^MF3K^fc« Hsp90 7 t ^ y^Sfil^MtSS 
(Hsp90 client protein) ^p^^-f-§^<Dm^lJ©^it(Z)^&(DjifB (12) ~ 
(17) ©V^^d^!l|B^©^V^^f|##:*fc«^©^a^^^$^S^^: 

(4 0) $iJJI»J(Z5M3g^fc^(DJrfB (12) ~ (17) <DV^^4-fB*(^"< 
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(4 1) fflmiffl<DWtkV>fc#><0±fc (12) ~ (17) (D\f^hA>\^SM<D^< 

^/K \&Cr/^7VT%/^^=-/V^ V&CT}V$c7VT ^ y^/t'tf^/K {fi^T/l- 
^r/^T ^ / it^fttT/^/l-T ^ y OfMT/l-^/l-Sl^ £ LTfc£, M£fcf iS#lC3: 

tcn^^(D^mmi—8(DT7^^hif^n, jM^my^/K ^/k ^nif 

/K -fy^ntVK y^/K sec-^/K tert-y^/K ^^/K y^yf ;K 

ff £>*U ftfrWmia^=/K T P /K ^n^ 0 - 1 1 — OK W yyn-<~/K 
^n^/K 1 1 — OK 1 -W/K yy-3-^^ 

— 1 — -OK ^^y — 2— j^— 1 — f/K 3 — y^Viy^y — 1 — Jii'— 1 — -OK 
3 — y "f-}V-?#— 2 —zr-l/— 1 — -f /K -O-^ 7 - 4 -^y- 1 — f/K — 2 — 

1— f/K ^^rf"— 5—^:^-1 f/K — 2 — xy- 1 — -OK '$T# 

y- i T -f/^if^*rf 6>ttSo 

f«7/^~/Ki LTtt; #iJ^f^il:^^fc^^<^^*#C2~8(Z)T/l-dr^/V^fe 
ifktU =MWlbto>~/K t/ofc^/K y^^/K X^^c^/K ^^y= /K ^ 
^=/K ^^/n&if^fcrf 6>^So 

<&&t/k*/ y >ok iffiRT/Kfr y -r /i>^v*5«tt^2- (gi&ffiif&y /k& y -okt 
5 y ) y n \?jv(d{%Mct jv-to y -f /v8p# itt te\ #11 & «f EH i£ fc fi#*fcffc©£i*#: 
l~7<DT/K#y-f/l^fcfrf £>*U Jl^l^{»/^/K T-^^/K ^Pt't^/K y 

^p/K -< yf^v /k .^vP/k yy^wy/K fcfv*n>OK -~-^yy-OK ^y 

tfty^p^ntVK v^p^f;K y^p^yf;K ^yyn^^^/K -yyp^y 
?vk y^p^f^^^it^^o 

rfttei&Mtey^/K ^yf-/K yy^/K ri'MJ/i'&ifasfcrf £>fts 0 
4>&< t ^ljm^E^^^tfSM^/taeM^Wtt^^i^Ss 3~8M©^^ii 
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9 y y /K y ^ y*y* y /k m)t y y ff7 y y /k ^-/k y y /w y 
y/K y yfry ? !);K t^f/p/K y^fy'D/K w^ryD/K 
-jt y y /k y y k y /y y y#*s y /k ^y y*y ? y*y* y ^yy' b v t y y /k 

^fft^T/i^/i^ «tt^g^^7/^— /K^^^SSP^i: tt(i, #Ux. 

y y / N y y^/y -y— /k */h^ v y s y — /k ^^-^/^^ 
y y s ^^/i^ y y y y N ^ t°-< y -y^/K ^ ty<^ v^/k 

7 s - f7t Knt'D^/y 7>7t Ko^y y =/K rb7t Kny y^ry y p/K 

^-y-y y =./k ^-^rf-y y ^=/k ^-^y^-^r-y-y y ^^/k t^t^ry* y 
t^ytH^ry y — /k ^^y^— /k ^ f 7 t Kn7 7=/K ^ b y t Katr 
7=/K >yt Kn^yy77=;K t^y t^7^/K 2 -t^y t°p y v^/k 

mm^, mmm^tii^MMm^^^x^x%x^) , 3~8M^at^i^ vt^-m 

^frftji-ra tf n y v^/k y vV > tv<7 -y^/K y y > ^-^/^ y y „ 
p/K f f 7t Kny y^y d^/k, 2-t^yt°n!) y^/y t^y^tyy^ 

p/k ^-^rf-y y y^/K y $ ^y y if*«a>rf &tb5 0 



~3©ilSU&&S*>if 6>*K ^Wfcttt: Kn^y t^y, i^7/; 

=3rv- N yj/w^y/w y, t kd^w 5: y v fg^r^^^w 5; y % ^n^'y 
b< y^p7M/K fjg^T/i-yjy y/K f«r 

=3r/i/T 5: y s em t> u < m?W®k<o&7 y y /^r s: y jfe if ^ b n s „ ft 
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fgar/V =i ^ i/t£ if ^ *> £>K § o Itl(a)©»Tt tf* fc^ n >f £ OlfilT^ 

m{»TA#/'^/K ttl6t7^^r^;K gm»T/^=/K WM&m.7/U% / 
S;VHr^rl/, g^tf^/K g^n/*- 1-^^-1 «tt>*2 - (I^g^7 

/ -r jvt tvw^ss 5 ftlCB) t utji> 1H— * ttgfc o £ 

g»:l~3(Dg#^/^;fcff btK ^KllCiitKn^^ ^7/, #/wf^ 
g^rS(B)(DM^"eS5{ffc^n^^ N fiSr^ndrv', ^^nT;^;K &CT z^X 

if #s & e> „ ttl(c)©M/T-efe p^v teTtfriB £ iRtii^fc 5 0 

m.Ws? P7M/K itr!)-;^;V/js-;K ft7!J-;^^ Ii77^ 
^fe $ ^ 5 gi&ifStSI^ 33 It 5 lil(C) i: UT W\ IhI— * o TM x. «g#yi&: 

y\ #/v#^v\ ^77W^^/K g$lt> L< te#g^<7}{£^T/i-3vK g^L<te 

77^^75 7, {S^T/^/'f/K gmt> L< f^g^^W^K. gmtb<« 

^iioiii7^dr/K gmvu < mm^r y t^&ifbtiZo tti 

UWhMC)(DM7F-?:hiff^v^^, m&CTAy^-jv^ \&.T;V^i^-ly, {&CTAs*)\« 
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(d)^ ttii, m— *fcf±m^oT^i^f»^i~3©gm£^fc}f btL. 

gmry _ 7K ft7x^;K I««iSs Wm^ryrv 

/vtf^v, #>w^^/K It%t<fi*tt©fift7;^;K Bife%b<te#Bifc 
<Z>MT/i-^/K gmt> b< ^B^MMT^^^ ttt)t<ii#ttl©7 
y — jvOr^s, b< (^B^OT^^dr/^^^ ftm^ b< fi^B^^S* 

atT^^r/l^^riA It!) t< ©ti7/^^^^^^/K g^%b<te^ 

ff^(Dix^ n7;v^r/K fi#r% b< Si^fi^cD{«T/i^^^#/i/;tfwK fii&t> b 

l < mm^m&T^^T =• y , tot< mmm^^mr^^T ^ y . 

fitti b < m^m^<D\^Mcr^;V^;V7^=^;VT 5 / . B^t> b < li#II©7 y — 

/w^i^-z^r ^ y , fii^% b < tt^il©»7/^ y ;v7 ^ y . fi$^% b < « 

y % b < (j;#it©v ; «7^^7 $ y *;^=/V7 ^ y . M^h b < 

m^i&MT/^ y -r /k b < te^ei&^miffat^ ttt b < ra^em^r 

«m£(D)(DM^-t?fe^Yc^Nn^V N {Smr/V^r/K f«T/l^~/K &Wt7^*r 

r/t^/v-r ^ y s ^{Mr^^r 5 y % {«t/^# y -f /k 1i*#3i^ r y — /k 

mr/i/^r/i-T ^ y ^/i^^^/^r ^ y *j £t^{»TA-'3v^T 5 y *;^^/i^7 ^ y (D 

r y —jv^jvib^jvT % y <dt y — /vgi^teittrfBT y — /^i: i^iii-cfe !9 > {«t/v^ 
y j ;vr ^ y ©«t/i^^ y /^^•«tufaf«T/i/^ y >v t mm~? hv, Tnj 
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y^^/vr 5: y > »»7/^ y /^r ^ y as «t tmm«r y ^ /w^as # 5 » 

(D)oM*-efcif fc»$&T U — >K tft79/^^ g^St^iS, ttl*S7/V^ 
T y_ / ^ / ^- /VT ^y^j;tj?g^Tn^/i-T^y^^^6K^:Xi: ttil Mx. 

v^7/, t Kn^W '©R7/W3^W ^y> — NR 14 K 15 (5£4»n R 14 & 

3pfi»r/i>^4*-t-) bfa&o Itl(e)©^tfeit?c^D^>s fil7 

*3<f0qg*^T^^tts ^H^;frlifrfBi:|iWT?fctK fia7^W5/©fift 
7/1/3 *S'*B#tttfffB<fi»7Vi'=i ^ ^ £ PMTCfcSo 

iSiRT^a^^ {g^TVK&y^/K 7o^;K <BjRT^=^V^/l>#=7K 

-l, 2, 4- M7T^^-5 — (M^n^m^&t ttfi, Mfctf-bBBfli 

ft^d)©7 B aK7 5'^ (prodrug) t UTtt> M*.t£]fci6L$'''V<Dtofc&fRte 
$*£*fc*;fc=XAfc£ffc:.fc«9 in vivo T&&£ftT^^fc:«3te^*C0«:£C 

W • <7- 5 * b V - (J- Med. Chem.) J , 1997 ¥, 0 40 #, p.2011-2016 ; r K 

^ vy ^ - ^v<n y-y^^V • V •f—'f- (Drug Dev. Res.) J, 1995 % 34 
p.220-230 ; l~T K/^v^ K??'^ ■ P (Advances in Drug Res.) J , 

1984 m 13 p.224-331 ; /^;*f— K (Bundgaard) if, T-^ifV >- ■ • ^ 
P Yy y ?X (Design of Prodrugs) J , 1985 Elsevier Press ft J; 13 
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/vOr^Z/t^sv^ l- ({fifST/^y-f/^^r^) ^f/K l-y^vi'-l 
/!/ (#iJxJ3\ {fi^T/^^^v-^/^— /v^-^r^^^/K 1- (IB^T/l^^S^/I^ 

^3c-y2r/Utf^M T^yy^vK 1 - [N— (f«T/i^ :3ri/#/^73w^) T^y] 

©yn K7 v ¥ t itft, &cr^u y 4 /^^^r/^/K i - (ffi^T/^ y 

/l^-^) ^^/K 1-7^/^-1- ({gf^T/^y^/^^^) ^^vK i&BiT/U 

x ! _ (fJ^T/V^v^/M^ Ao^vO 3^/K N- 

-y^;Vy^=.;V) T%/T^;v, N- (f iRT^n^V*^^-^) 7^^f/K 
1 - [n- («T/v-^^-^^7/^^/p) T^y] ^^-/K «7;vW^7 

^/K N-fil7^=" ^r^*M^/^7 5 / ^ f /K &&T tV^sVX /K 
^/K 1- (fJ£»T/^7^^^-^rv') ^?VK 1 - 7 f-JV- 1 - ({«.T/K27 y 

# y -f /i^SHl itfrwBf«T/v# y a- £ 0 

r r^L7c«T^y ^f^t^^T/^/K fsmr/i^^^v'^^^^ 
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/7T ^ 7T;^;K #/w^7 /ttvi^/K i^g^T/i^/^/w-^^ /^7W3vK 

rtife©ft^fe(I)©-/n F7S/^©III^x MxJi7n:r7 7V 

-f.sf)V^-~?y^-4 is-Or—jf^y? •v'7-fev'7i|HJK (Protective Groups in Organic 
Synthesis, third edition) „ ^ JJ — 7 (T. W. Greene) v>a 7 • 77 U — • T7 
K-fyX-^ya^Wr^K (John Wiley & Sons Inc.) (1999 * if fr-BB 

rp^$tt^^#«. ^jr^s ti/^^z^M-s mmr^ismm. r^/mmm 

ft if 'Sr^-t" '5, 

fc^CD*fcfa j eo7''n K7 '7 ^'©Il^Kl $ ^5 MBS i ttli, Mx. 

fa, liffthy^^tv # y tr&fflzWTfl'* y&jpua> -^^v-^a^ tj/v 

^^^©r/^!)±Mts 7VJ^~7^S> ffi$&*frfcifa**>«f k*K nus 

/v* y 7, t o -<y^y^ if ©fwnifcfi 5 rf e> n> ssa^ftfcfF* $ ^5 r ? y 

^i^yyy, 7x^77 = ^ T*^7^7ife, 

Hsp90 77 5 U-SOTlfift, Hsp90 77^ y-^lS®i! Hsp90 ~7T% v — 
gei^t^tSieS (Hsp90 client protein) £ cD^-^PE^-f-S - £ ^r#*^^) 0 

Hsp90 77 5 y -S6Ii LTfa.Mx.fi Hsp90 a S£l«.Hsp90j3 ^6!C.grp94 N 
hsp75/TRAPl te¥&1bif bth& 0 

Hsp90 7 7 5 S&K*s*&^i-'5S6RW:xHsp90 77 -5 !/-I6I^t5 
g&5t*C*)ttWCV^i*!h/"e i fe«tV^S N Mx.fi EGFR, Erb-B2, Bcr-Abh src. raf-1, 
AKT\ Flt-3, PLK. Weel, FAK N cMET, hTERT, HIFl-a, ^p53. « h n 

^-7 • /Mtn^V' • tr°— (Expert Opinion on Biological Therapy) J , 2002 
¥, H2#, p.3-24] o 

vm. mm*? [Mxja\ ^7^7^/ ■ • 77 • a— ■ ^ 

yt^^IHIS (Protective Groups in Organic Synthesis, third edition) N ^ P — 
7 (T.W.Greene) f,ya7-!7^!J- ■ T 7 K ■ f" 7X • 7 7 a — t£ 77 7 y K (John 
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Wiley. & Sons Inc.) (1999¥) fc 2fl ©WKftt"- t^XY) ^K^Bft*****-* 

pit?£l 




[5W Ri~R6^J:tJ«nf±^H^nmflBil^a-efc9, XI4^n^> 
(IS 1 ) 

VV* (^y^Pf^T^F^) ^7^^H!)7x^77^y©I^ 

. >w- j(f - 5, ^ . f7y^7t^^3 JK (Comprehensive Organic 

Transformations, second edition) N 7^^ (R. C. Larock) VaV-VJJ} 
— • T ^ K • ^ ■ ^ = W 7 1 y K (John Wiley & Sons Inc.) (1999<¥) 
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(5^ ri n R3~R6 N n^cttKK^H^tLHulB^l^a-efe^) 
ti N • y ^V^^ • 3 — # — y ? • h9 — V a ^X^_)S 

(Comprehensive Organic Transformations, second edition) „ 7P (R- C. 

Larock) ^ N v 5 3 iX • !7 !J — T X K • t^X • ^yn-TKW v K (John Wiley 
& Sons Inc.) (1999¥) ft if] L < tt^^L b ^ Cfc^fe^ =fc <9 , **L^*b#S 




(lb) (la) 



(Ig2) 
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^1=H^(Ia)£r#3 ^ i: tf5"T?# 3 0 *fc. ^^JSCTl~20^a©mS^r 

f7tKP77>s 1, -<yif^ h/Vo^fti:* 

^vv^/^vM- ^ K 1- [3- ^nt>] -3-^/^ 

K-.m C3- WW^) ^tftM 

^ ^i?^ n y 4-v ? ^^/^r^y t°y v^&^t'y ^it^y 
y yX *SMby ^-tr&iz E(dt;vd y ^jR*fife-fb*»^ if^fesf £>*l& 0 

y # ^ • fr K 10 )V • y ^z^r 4 — (J. Am. Chem. Soc.) , 93, 6708 : 9 (1971)% if) t. 

frntfri h -leap Dfc^-fe^ «t #s ^ ^ N »^b^(iv)^mi5n n p £ tx, * 
fctt££n©;frife 3y7!)^7-t^^ ■ h7^7t^-7 

a >^X^~JtS (Comprehensive Organic Transformations, second edition) N 7 n ^ 
y (R C.Larock) ^ v? 3 y- ^^•7^K-t^-'f^^Wry K 
(John Wiley & Sons Inc.) (1999¥) ft if] b < tt^tbfc ^ Cfclfrifcfc: J: 5 # 

M3t£fe3 

R3^J;tKR5^ 7 X*^t?fe^^^(ld)», R3^R3a RSafcj^ ftf fBR 3 <£> Sill 
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(XS3) 



fc-^Clc-i)^ Millie drWcfiif^W^^^^^b^^ t K 
#K~24l$lfflfj i fc>*i'*o 
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^blSS^^-c«^f«K^«k^ ***** z*m*r* ztKt** 

Organic Transformations, second edition) (R. C. Larock) 

ojr-.r^K-t^^^* Wf5 ' K (John Wiley & Sons Inc.) (1999 

latSS-efeS) TNfc9, ^on^l~10(DS^feS^^(nb-n)«. WT©Mt^ 





(CH^CO^ H "0-^^(CH 2 ) na OH 

114-2 

(llb-i) 




na »l~10OSE«C**"t-) 



(lg4- 1) 



h9^7*^-i 5/a^X*rJS (Comprehensive Organic 
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Transformations, second edition) . 70^ (R. C. Larock) *S-*y '7^9 
— • T K • f" • -T ^ = W ^ y K (John Wiley & Sons Inc.) (1999^) 

ft <?f ] % b < f«tb h \Z-W^tt>m^ J: *9 #<5 ^ t 5 0 ; 

(IS4-2) 

{b^aib-ii)». 'fb^^aib-i)^^^^^^ i~5^i^Mx.«7K«^^- b v tf 

J»te ¥X*mm bfcfJK 1-6^ ft<0fl^*>(VD ^ £ .fc #S - £ 

©list, 5&ra~24i$refT*>;ft5o 

f b < iiM©fiir/^/K b < mm^i&mr^^/^ s 
b<te#em»ry-/K gmt i b<«#s^^*#^ tt%t<^it©r 
f*R6^R6b Reb^RG^^^ogm^ b < nwrn^mmr^ sjws 




(5£cK Ri~R<\ R 6a > R 6b *3«tt>n^-e^tbtfrlB^IHa-efe , 9s X»»W:Btri3Xi: |53^"C 
£fck^ f^SrSU R w teR 6b -«lib;/c«mt> b< f^tt^ffiftT;^/^^ 



(IS5-1) 
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* K N -^nn 3 ;^nM^ ^ a 3-7^ l** ( b y 

^Vrir b^) ^^^©m^^^^^^i-^^o^^^lJ-e^S 

ppTivW^ N, H — frifr A* J*7 5 K&if^fctf E>ft5o .RJSte. ii^0°C~ 

- 7 $ ' hv >^ 7 * — * — > a ^X|g_-JS (Comprehensive Organic 
Transformations, second edition) N 70^ (R- C. Larock) if, v>a V • T7W V 
y l, Y • • >f ^ 3 — W T 5, 7 K (John Wiley & Sons Inc.) (1999#) 

ft if] •^tc.n^tbh^m^t'^^^ <9#sr.i:^-e^^ 0 

(XS5-2) 

^^(ig)«s fc^aa^iSteM^ o.oi~iaio«itft^ (by-o-b 

!7 A ODv^ V V b\ M> * (^^^ P ■T r ^T-fe b ^) i?^7^!?A t 2 - (v>- 

tert-7^7^777/) tr^k^Kzxa^*?^ M>x (^yv?!)f>Tt^ 

^) ^7^>)Ai b y ^^-/t'JfcX^ ^©jfc^^fc^ft if ©^FSrK l~5^fico 

(Comprehensive Organic Transformations, second edition) ^ 7P7^ (R- C. 
Larock) % 5? a is - 74 V — '71/ Y • t^- -< — *° W 7~ 7 K (John Wiley 
& Sons Inc.) (1999¥) ft if] fclB«0*?fe t L, < tt*r*b b fc* Cfc^fS&fc: J; 5 . 

~ 5/ ^ • b 7 ^ X 7 ^- — * — *y a ^ XH ZL% ( Comprehensive Organic 
Transformations, second edition) s 7 n (R. C. Larock) i^a ^ • I7-f y 
— . T> K • f • ya^'Wfy K (John Wiley & Sons Inc.) (1999^) 

ftif] ^fcJ«Hfe^Cfd^^«toTfi L 5-i:^"e#5o 
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mmm^m^^m^^x, wm-mm, mm, mm, #@ 

^a-^ hyv^^—^ti^Hvxmmmmrr^^. t&x%%» ^r-, ^mm^^x 

ik-&m<£)te ivwnK^j' w ^ \z n, mi^m$, ft^m&fcft tfv&fcm 
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&®kw i Hsg90M a m&&f&mm. 

(1) ir/l/ (CeU) ,89,239-250 (1997) fflgHD&mfrftoXM&Zflltt hN5« 
mm^Hsp90®e« (9-236T Sr M> ^Hffl^S&fok (TBS. pH7.5) 

pL/^cc/voi-C^b^. 4 0 C-tr 1 Bfe$cgbT@fBtobfc 0 

(2) JiitSrBfcfeU 1% ^^JfiL»T^^^ (BSA) b P x&ffi{k&M£&. 

(3) ^ny#y^m*lfc«N 0.05 % ^^->20^tP h y ^ISWtoS^ 
(TBST) ^500pX/^^/WO*^^T@tB^^-f-Sg|f^Sr3lHl^t) 5Sbfc„ 

bfc^&BU<P^S§*-ffr£ bfc D rc»^fb^^*s TBST«r90pL/!>*/i' 
(Dft-efeb^bfe^bfcT.^-fe^^V-h^., 10 P L/^x;KDtl:«L, 24°C 

( 5 ) mWMmo. 1 pmol/Uz: ft 3 J: 5 5£(D)-« $ fb 5 W b 9 *f>( f =» — 

/i^n*:, $ M-24°CT-iB#ITO:«b-c, H^fbbfcH^90®6SK:^s*$&fc£- 




o 



(6) (5) ©S^Sr^*bfe«x TBST£r500 pL/^/W>ft;&q£T@fB£^$f ' 
-f5t^Sr3ll|j^«9)gbfCo 

(7) ^x— a tf^fUff^ b ^ [!77 7^ ^ (Wallac Oy) tfcfil] £ 
TS't/flSIS [17 9 3^ ^ (WaUac Oy) fcfcSH T?*&*£0.1 p.g/mLH:ft 
Si5fc#3RU 100 pX/!7^/^*-e^bfc^s ttati^^MUT, t^^- 
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(8) (7) <D-&J&m&#k3£&, TB^&500j^V~A'<O*M%.Xmft%:ffl&-tZ> 

(9) W^y* (WallacOy) tfcJH %100vL,/V ^/WMXM 
ffla-C6^IB»6R«*fTV\ ^A^?-*** * [ARVO 1420, !7 7 y * * 

-Y (Wallac Oy) #M] ®j£BifcK340 nm. M^feK615 nmT^W^ft 

±m<DjjmK£v, it&mi, 2. 5. s-io. n-is, 25-26. 3 6 

-3 8. 5 0. 5 9. 6 1. 6 3-6 7. 7 0. 7 1. 8 0-1 0 0. 1 1 2-1 2 
5. 1 3 1-1 3 8. 1 4 1-1 6 5. 1 6 7-2 3 4. 2 3 7. 2 4 3. 2 7 0. 
2 7 2. 280 — 282. 284 — 324. 3 2 933^3 3 011, 10 jimol/Li^T 
©fc&kssv^ iftfyfl27f>f — /v©Hap90S6flti:O^Sr30 % £A_bPJ. 

* fc. #!j x. Xt^fJ^-f"^^ *s ^(Geldanamycin). tf W ^ if ©'^^ ^ </ 
^T^Vwv^tft^WK, 7"7*>f v^=— /W(RadicicoD^ if^ § . Hsp90^r 5 U — 

^^^^ TV ^ [ r ^^-^ h^&'^n^ (Cell 
Stress & Chaperones) j , 1998<¥, f§3#, p.100-108. 

A */-f-;\> • SrZ^hV— (J- Med. Chem.) J , 1999^, i§42#, p.260-266] „ r. 
frbfe<D>fb^^i*^Hsp907T^ U-SfiS^U Hsp907 7 5 !J-S£« 
©»fBSrRa*F-rs - i: «t VfflffiMfS&ft if ©2ISS^«:^i-i:##&avCV^„ $ 
£>^. y/t>^^S'>10NMfc [17-AAG. ^y^*^ h^— ^a^/W • ' 
K9y^ (Invest. New Drugs) J , 1999<¥, Hl7#, p.361-373] ^it>7rVi/ 
raw-^Uf^ft; [ r^-^^f— • U (Cancer Research) J , 1999^, f§59#, 

p.2931-2938. ^~fy V K (Blood) J , 2000*jp, Jf§96#, p.2284-2291. T^^ ^f- 
— • -£r^E"fe =? \£—8l~7 t 3 & (Cancer Chemotherapy and Pharmacology) J , 
200 1¥, ||48^, p. 35-445. WO96/33989.WO98/18780.WO99/55689. WO02/16369] 

Ufc^oT. rtS<£4&C0tfU Hsp90^T^y-SeK^fd«Hsp907T^y-^lS« 
M-a-t^lSS (Hsp90 client protein) 36Sg|#-f5^«iOffe8E^J (09*.^ 

j&M! 2 fc gy& a as kpl-4 %m& £M± § ffiSjEELSBK 

96 ^-f^n^W- b C*^*fc®l) fp^s 1 r>cc/l/fefci9 2000iH^t b?L|®fe 
&KPL-4*WI!&&*£r#., 10% «AH (FCS) «r£tp*VW<y 
i#^(DMEM) (#*ffl#*fi)*rfflVvT\5% ^-^-rtt? 37°C. 

24 H^litr^&fTofco 10 mmol/L ^WHlE Lfc^WBfcffc'g'fttf) ^Vl^/l^^ 
K (DMSO) ^^i0*ffi^T^Pt^^«bfc^O§r. 1 -7 ^fcfc <9 (D^it^ 

ioopL£&5«fc5fc^ #^*/H^as*nu 5 % ^^f*^^— ' 

|^ 37 0 C. 72 Lfc. **#*TLfcaL «HHffl»»T?2ffiP»^bfeWST-l 
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{4-[3-(4-3— K7^-;k)-2-(4-^ h n7i^;V)-2H-5-f f7^y t]-l,3-<yfy 2 
^ 71/ ^ V ^ ; 4-[3-(4-Iodophenyl)-2-(4-nitrophenyl)-2H-5-tetrazoHo]-l,3-benzene 
disulfonate} fflMtig-g-ft (ni/a • ^7^V^r^>^^iI) 1 I^/Wfcfc 

15 20 pL foiJB U 5 % m®t#XJ P^-e 37°C, 1 Ufc D 

^^^^■^U— hftftftmWr (^4*7 v K*±S£, Model 550) SrJlV\ #I7^/M3: 
450 nm 655 nm W^J»i«L;fc 0 «i#OT^t£«: 50 % if TO. 
(GI50) -e^Lfc GI 5 o^ffl^^T^I3i-„ # !7 ^/U(D450 nmWM 
S^fe 655 nmWM^iCfd ■ W Ufc„ f*ifcfb^J*#!i3g<Z> 

»^#btL7t^^Sr 100 U ^«^<^^^^SLfc«-e#&tt 

-etL^r GI50 t bfc 0 

J^fB^felC <fc 19 N 1, 3, 8, 10, 11. 13, 17, 18, 23, 2 

5, 26, 35~38, 41, 4 3, 47, 5 1, 5 2, 54 — 62, 64, 65, 
69 — 100, 103 — 1 0 5, 107—126, 128 — 194, 236 — 238, 
241 — 244, 257, 260, 265, 267, 270, 273, 2 76 — 27 
9 , 32.9*3«fcT*33(m. GI50 50 pmol/L £X Tl? t h ?LjS * 5fe KPL-4 « ^ 

MM 3 t K562 mm^M-r^mmmm^m. 

96 1^42 n^V— h (ZZ^fftM) "PK:, 1 ^^/l-fe7t P 1500fl§^)t Mf'l4# 
Mf£&ifo-#ii±)5l5K562 jftBJjaSr*^ 10 % FCS ^frRosewell Park Memorial 

Institute's Medium (RPMI) 1640J#ifi (~s/^-f*±M) Otitic it J&) c f 3 , 5 % ^ 

rtTr 37 0 C, 5 ^mW!mm : tn^ft. 0 ^(Dlk, 10 mmol/L \ZL 

wm ^t^mm^m^ dmso mmmmM-emwm^^. u 1 # cc^fc 

19 100 pL J: 5 Ki^^/W^tfetobfc,, ^:<D#, 37°CT?£ 6>fc 72 0#^, 5 % 

^^^-f^^r^-<— rt^tt£ri#*L-/c 0 m^mT bfc^, i#*ffli#±t&T? 2 
bfc WST1 SSSS&SS^ (o^-^VT^V^f^y^ ^*±M) Sr> 1 ? =c/W 

fefc!) 20 pL To«] U 5% M^^-r^^^ ft-T?, 37°C, 2 B#^j#a 

Lfe„ 'W^cr^V— ('W^ix K*±$<J, Model 550) £rfflV\ 
oc/WcfcltS 450 nm t 655 nm -T?0®bfcg5rS!|5£L-fc 0 «i#OT^t£te, 
09 2t JPJJt&fc 50 % iMPMMC (Giro) T?^ Lfc„ 

±m<D-Jj$kte£ D , ik&%3 7, 69, 83, 84, 92, 104, 113, 11 
6,118, 122, 123, 13 0, 1 34, 136 — 139, 143, 145 — 
1 4 9, 1 5 6, 1 5 9, 1 6 1 — 1 6 3, 1 6 5 — 1 6 7, 1 7 0 — 1 7 5, 1 8 
9, 195 — 230, 232 — 234, 238, 256, 261, 265, 270, 
275*5<fct*280~328fi3\ GI 5 oflt^ 50 pmol/L £AT*t*t M£t£# if 6 lfrL#t & 
*K562 «BI&fc*H-*»liaJiStffl.*fiH4Sr^U MfctfatlM^^fc^-S^ffi 

jgMi 4 n #l§fe#MIia KMS- 11 M 5 a^ilfflSlI 

96 7^-f ^ n^W- h &l/?ftM) 1 !7^/^fc7t «9 4000 |HI<D t h&$£'& 

•Wmmm * KMS- 11. « £r * # r ^, 10 % FCS Sr^t* RPMI 1640 mm 

#M) (mmmmm) <p, 5% ^a^^r^*— ftt?37°c, 24 g?mwmm 

£rfrofc„ -^f£, 10 mmol/L fcfSSS DMSO Svt*, tgmmm 
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ffi-T*SfcPlftofc*RU l &=*/i'3bfty&Wr 100 p_L fcft5«fc5teS^L.;fc„ 

37°c-e$b^72H#^, 5 % ^^^rv^a.^— ^-i^-c^lbyto ii^Ti 

fcf£. 2 fgWb/c WST-1 (p^ • XT 4 V 

?X#M) 1 20 pL ~f oSsfJCI L. 5% — 

37°C. 2 mmmm U W 7 n ^ b ^ift^fi. ('M *-7 V K*tSSs Model 
550) 2rfflV\ 450 nm i: 655nm Wf ^S'J^tfc «^MilF?&'l4^ U,m 

M2t mm^ so % ^mm^Mig. (gi 50 ) -e^ bfc 0 

-hfB^^-J: 9. fc&mS 2, 84. 92. 113. 116. 118. 1 2 2. 
1 3 4. 1 3 8. 1 3 9. 1 4 7. 1 5 9. 1 6 6. 1 7 4. 2 0 1. 2 0 9. 2 1 
0 218. 227. 229. 238. 256. 265. 275. 276. 3 0 0*3 
£Tf3 1 7te.GI 5 o^50nmol/LOT-Ct b #^fe#fMl±J* KMS-11 »Uiafc»^ 

(^®»fe^tf) ©JBaF-eti. J§14#^#,ltoq32«S< (OTl4q32 

-Cf*. 14q32 i©^A/^n7*P V ^fc^^oteffiflS^kft**^ 

r©t##«tt#ttll©JS#* 5 fc^L'^ll»*»IJ!&© 14q32_L<D^ 

^^o^ny^JtU£*#T?r4 50% N 60-65%. I^ttfi 

®a#-e^70~80%^ffi^m*fe^ ^$^f^frMSi«(D.14q32_t(D^ A/ 
Jfnzfn V ^^l?f«^90%^-h^ffi^.a6btb5^^^# J &$^TV^^ C^- 
(Oncogene) ,20,5611-5622(2001)) „ A / ^"n ^ y ^itfe^OfejM 

&tt RPMI 1640 i#Jffi (it^i#i&) fcT 100,000 Mtfc/mL «fR bfc fc b #3§t4# 
MM* 5fe KMS-11 « Cln Vitro CeU. Dev. Biol., 25, 723 (1989)3 & 3 mL fo^ft 

Lfco KMS-11 mmUs 14q32 _h<D^ A 7 ?n-f V isfefc* t 4pl6.3 ±<D FGFR3 (« 
li^fflMMjt^T-S^f* 3) m&=Pk<Otim<Ol&&> FGFR.3 as^ifclS&mLWS 

- £ f ) $i$ J g£tiX^Z>mB&T»fo% [Blood, 90, 4062 (1997)] „ £ 10 mmol/L 

il bfc#?**Mt;£-W<D DMSO ^Sr«f*^#*"e* e> i/io 33 «fct>* 1/100 b 

fcWC^r. ^tt'-^^^-aS 10 umol/L. 1.0 umol/L ^5«t5 KWM Lfc D = ^ h 

37°C^T 24 H#[ffl*£SI bfcfJH^IBM 1000G t? 5 «t D HUE bfc D 

H|i|Xbfc«^. ?^PLtfiffil»I C50mmol/L — (HEPES) NaOH, pH 
7.4. 250 mmol/L Wfer V V »7 ^. 1 mmol/L ^ 5 ^Eltflk 1 % 7 =7* 
<y b P-40. 1 mmol/L i?*?** W b — 1 mmol/L 7 y\k7^=-^t <7-/UX/U-fc 
^/K 5iig/mLP^^fy (leupeptin) ] ttlx.T. 4°C~e 30 ftmm^Xffim& 
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&u->-hfcvm-m&Mm^%£5m+&mm^f^ sds (Kr^^th 

#bfcf£, l^fritt, ^fri^fril&i FGFR3 trif^ ty?-*? (Sigma) ttJB , #l 
Erk2trL#: [T^^f-b •/M^T^/n^ (Upstate Biotechnology) %ti^] 

7 X y i^cx^/^dr^^ — i?«lSMft frlT^ Ig #C#: l£ 
fc^trC^^^- IgtrCffc, T^i/t^ /<?^f ^-f-^ oc^^. (Amersham Biosciences) %t 

(Amersham Biosciences) Xlft^/VAfclTtftffl bfc. ^ 

@l(^fj;5t^ftl 6 6, 2 0 1, 2 0 9*J±t?2 18^tl 

FGFR3^^UTV^S^ i:«|l$tLfc 0 -2f, # Hsp90 ^ 7^ Mfif^fe 
SErk2©SeKa^r±^b36Sae>tL*^oyt„ Lfd5otJ^il 6 6, 2 0 1, 
2 0 9*3j;tf2 1 8tt % ^fV^n/y ^^©teffi©^— hT— itfeW^- K 

j-©-^ fb<£^ 166, 201, 209, 2 1 84 ^fC0{^#»(l)fi, 

jk»« («i.wtejfiu«. y^it^a ^^^^/^nyyvjt 

£t>T5rtBT?fc5a*N il^M^BIili^iJi: t«t§©^St 
fete, Mfct*«Wl*3fc £T©#fen 5 - £ So 
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^fti?^«fc «9M^S^ii^P«)4i^^A— A s ^ <9 0.01mg~lg,£?;£ L<«0.05 

~5Omg^-0-m^VNb^:liJ^#--r5= ^i^^^if©#iot4©f^ J&A 

— t) 0 001~500mg > b< {-±0.01~100mg^— P— HI^V^U#:[E]^4--t-S 0 

SH"5o 

K-r^SS® (FGFR3) <Z) ^^fi^^ U^i % O S o KMS-11 IM-fc-^G) 
&miN L/c t %<DM&tipCD FGFR3 omife^^o # fe^'fe = ^ b & — /K 

{fr£-#>2 18 O^MS 10 mol/L), fb^#)2 1 8 1 mol/Lk fc-S^ 2 

0 1 mMWkm 10Mmol/Lk ^»2 0 l (SSAtifeK l^mol/Lk ft^2 0 9 ($S 
MS lO^mol/Lk 0 9 1/xmol/Lk fl^fcU 6 6 (»$tJg 

10 /x mol/L) 33 <fc Wt&Va 16 6 (^MS 1 m mol/L) ^^r^L^tb^P Lfc KMS-11 
*fflJ&-C<£> «)x^^y^n>7b -efc 9 . -t^ £> FGFR3 *5 =fct/ Erk2 fco^X^fa^tl 

[HWiJi] 

(Xg 1 ) 3 , 5 - v> t Kn ^^/Vl^It^ ^Vl" (5.0 g, 27 mmol) 1:^ n n 7< 

^ (0.15 L) HfgLs N, N- SM tVV^^/WT 5 ^ (14 mL, 80 mmol) .*3 

X X*? c n ^ ^v^7« ?vv^— X/V (5.6 mL, 60 mmol) ^BitT, 12B#PeH^# bfc 0 
7K (0.10 L) Srin^T5>»Ufe. #HWiSrffiI«lKSfoK*^b P (O-IOL) "C 

Sr^U ^W7A^nv f^77^- (g^^^/Wn-— ^f-^1/4—2/1) fclTfflf 
3, U h^v^ f^vO (4.1 g, 56%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.47 (s, 6H), 3.56 (s, 2H), 3.69 (s, 3H), 5.14 (s, 
4H), 6.62-6.66 (m, 3H); APCI-MS (m/z): 269 (M-H)\ 

(It2) _b|BT*#b^fc3, 5 - tf* O*. h^rSO* h^vO 7i=/Wf/V (3.0 
g 11 mmol) ^M/fl^t (0.15 L) £388? U N-r/n^a^BH' ^ K (2.0 g, 11 
mmol) SrJn^T. »^TT*8^^S^Ufc 0 KJfS»SrSffiL*T??^Ib/tft, MffT 
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ixf;Wn-^^ty=l/2) ^tftlb, 2-^n*r-3, 5-fcr* (;* t^SO* b 
7s^^f/V(3.7g,9'7%) £#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.47 (s, 3H), 3.51 (s, 3H), 3.71 (s, 3H), 3.78 (s, 
2H), 5.14 (s, 2H), 5.22 (s, 2H), 6^69 (d, J = 2.6 Hz, 1H), 6.81 (d, J = 2.6 Hz, 1H); 
APCI-MS (m/z): 349 ( 79 Br), 351 ( 81 Br) (M+H) + . 

CXM 3) JhfB-e#b*b5 3, 5 -If* h^vO :7^~7V 

@£g£p< ^ (13 g, 38 mmol) £r 1 , 2 - v 5 ^ f ^r^^ ^ (120 mL) irTk (10 mL) 
(D^^M^^Af U KSHrS"?.* (37 g, 110 mmol), 7x^n ^» (6.5 g, 53 
mmmol) 38J:t5« ( b V -o- h V Art* 7 X ^^^OD^nP K (770 
mg 11 mmol) SrJnfcT. 9O°C^60#P«# bfc 0 50S®£**&&*ffT"T***e U tK 

&i/V% JfA^iJ 7A^n-7f^77^ (@^^^/Wn—^^f - ^=1/9—1/4) 
T**aiU 3, b^V) -2-7*^/l>7*^VBSftp«^ (13 

g,96%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.28 (s, 3H), 3.51 (s, 2H), 3.54 (s, 3H), 3.57 (s, 
3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.72 (d, J = 2.3 Hz, 1H), 6.83 (d, J = 2.3 Hz, 1H), 
7.17-7.38 (m, 5H). 

(34) ±|BT*#b^fc3, (^ b^V* b<¥S>) - 2-^^=/l/^^^ 

/^^^^ (58 mg, 0.17 mmol) £r^/— 71/ (l.O mL) t§fi?U 4mol/L^fbzK 
4-^^i7->-^ (1.0 mL) ?rlTU ^UX«mMW:WVfc 0 ELJfcm*M 

mrxmt u # e> t^as sr ^ y # 7^nvf^7^ (six^;wn 

—^17-^=1/4-1/1) KTCHfiRU -fb^l (27 mg, 62%) £#fc 0 . 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.35 (s, 2H), 3.57 (s, 3H), 6.39 (d, J = 2.3 Hz, 
1H), 6.41 (d, J = 2.3 Hz, 1H), 7.22-7.23 (m, 2H), 7.35-7.48 (m, 3H); FAB-MS (m/z): 
258 (M+H) + . 

3> 5 _e?tKp^-2- [3- ( 3 -^-^y^^ - i-^is-i 

(Xtl) HMHOlS2T'f btlfc2-/n*-3, 5 -If* Ub^v^b^ 
7 ^ - /l^BM ^vv (630 mg, 1.8 mmol) £r 1 , 2 - b ^iX^ ^ (10 mL) 

tTK (2mD <Dm&mm\z-mffi^ r^^m-m^r, 

m (400 mg, 2.7 mmol). If* ( b V -o- b U 7>f ^) a* 7 S?? -MH)^ o U 

K (140 mg, 0.17 mmol) 38 J: t*&SHr * A (l.l g, 7.2 mmol) £r#tJ^T N »»T 

Lfe„ #b^fc«^7K»x.Ts M^^/VT2[aIttmb^ 0 5firaMiSr^aift*t- 
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;l,7x^) - 3 , 5 - tr* (t« b ^rv^ b 3^) 7 ^~A<%&&* ^ (500 mg, 75%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3!28 (s, 3H), 3.38 (s, 3H), 3.51 (s, 2H), 3.57 (s, 
3H), 5.01 (s, 2H), 5.20 (s, 2H), 6.73 (d, J = 2.3 Hz, lH), 6.85 (d, J = 2.3 Hz, 1H), 
7.50 (dt, J = 7.5, 1.6 Hz, 1H), 7.56 (dd, J = 7.5, 7.5 Hz, 1H), 7.73 (dd, J = 1.6, 1.6 
Hz, 1H), 7.86 (dt, J = 7.5, 1.6 Hz, 1H), 10.2 (s, 1H); APCI-MS (m/z): 375 (M+H) + . 

OLU2) ±|B-C#b^fc2- (3-*/V5/W7*=./l>) -3, h^cis 

* b^rV) zr^—ASg&ktf-fl' (260 mg, 0.70 mmol) lr b/^^ (7.0 mL) ^f#$?U 

/l/^f-l^y h U 7^^*^*7> (320 mg, 1.0 mmol) ~&M5-X^ MfM&T 

^nvb^7 7>f- texf;Wn-f-^fy=l/4~l/2) ^TJiSU 3, 5— tr* 
jsdp-^ b^rvO -2- [3- (3 —Hr^J-f9— 1 1 — f/^) — 

;V\ 7 ^=-)V$mt* f-As (290 mg, 99%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.25 (s, 3H), 3.36 (s, 2H), 3.47 (s, 3H), 3.54 (s, 
3H), 4.98 (s, 2H), 5.17 (s, 2H), 6.70 (d, J = 16.5 Hz, 1H), 6.71 (d, J = 2.3 Hz, 1H), 
6.82 (d, J = 2.3 Hz, 1H), 7.24 (m, 1H), 7.36-7.54 (m, 4H); APCI-MS (m/z): 415 
(M+H) + . 

(x@3) n«u<z>xm4 trnm^vx, ±mxnhntcs, s-v* h^s> 

* h*cis) -2- [3- (3-t^y^-l-^^-l-^/» 7^~;V~] 7z^~ 
/Vg^^^vl/ (120 mg, 0.29 mmol) A< (2.0 mL) $5 J; X^4m.o\HJM.i\^ 

4-Wt^t(l.0mL) SrJBWC, >fb£^2 (37 mg, 39%) &#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.35 (s, 3H), 3.32 (s, 2H), 3.55 (s, 3H), 6.38 
(br s, 1H), 6.40 (br s, 1H), 6.67 (d, J = 15.4 Hz, 1H), 7.25 (m, 1H), 7.40-7.53 (m, 
4H); APCI-MS (m/z): 325 (M"H)'. 

(Igl). IWl2©Igl"e#e-tlfc2- (3-&A'$A'7*~/l') -3, 5 -If 
^ (7« b^v^ b^vO (57 mg, 0.15 mmol) Srt^v'y (l.O 

mL) fc$g#¥U t Kn^VT^^-Sifeife (15 mg, 0.22 mmol) mMrC 1 

(gt^^7Wn-^=3r-7- ^=1/4-1/2) ^-OtMU 2 - [ 3 - (fc Kn^W 5 / ^ 
/k) r7^/l/] -3, (;* b=3f^^ 7^-/1/^^ ^/V (60mg, 92%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.19 (s, 3H), 3.19 (s, 3H), 3.31 (s, 2H), 3.42 (s, 
3H), 3.48 (s, 3H), 5.11 (s, 2H), 4.92 (s, 2H), 6.64 (d, J = 2.3 Hz, 1H), 6.75 (d, J = 2.3 
Hz, 1H), 7.13 (m, 1H), 7.28-7.34 (m, 2H), 7.46 (m, 1H), 8.06 (s, 1H); APCI-MS 
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(m/z): 390 (M+H) + . 

(tm2) mmini(DTM4 trnm^L-x^ ±mxn^tit^2- [3- (tFn^> 

^ / * 7*=^] - 3 , 5 - tr X h ^r"^ h ^v-) 7*=/ug^fe^ fvv (55 
mg, 0.14 mmol) #>E> N * $ S — fls (l.O mL) *3 «£ tF4mol/LS'fb"7KSf <£> 1 , 4 — 
^f-V^ (1.0 mL) SrJlV^T, ih^S (40 mg, 94%) £r#fc„ 

iH-NMR (270 MHz, CDCls) 6 (ppm): 3.30 (s, 3H), 3.51 (s, 3H), 6.30 (d, J = 2.0 Hz, 
1H), 6.32 (d, J = 2.0 Hz, 1H), 7.15 (m, 1H), 7.36 (m, 1H), 7.51 (m, 1H), 8.07 (s, 1H); 
APCI-MS (m/z): 300 (M-H)". 

am 1 ) mmm 3 ©ig 1 1 mm^ lt, mmm 2 ©ig 1 -e# h ti-tt 2 - (3 - 

/jv^/l^^^/v) -3, 5 -If* (^h^^^ h^V) 7 ^-^WWi*?-^ (58 mg, 
0.15 mmol) O— ^^/^t Kn^7^y-ttl (20 mg, 0.22 mmol) *3j;C« 

tfp^ (1.0 mL) £rJ^T, 2- [3- T^WS:/^^) -3, 
5-« (p< h^r^ h^v^) -7 au=.;V^m^^-?V (60 mg, 85%) £#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.28 (s, 3H), 3.38 (s, 2H), 3.50 (s, 3H), 3.57 (s, 
3H), 3.94 (s, 3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.71 (d, J = 2.3 Hz, 1H), 6.82 (d, J = 2.3 
Hz, 1H), 7.20 (m, 1H), 7.36-7.41 (m, 2H), 7.54 (m, 1H), 8.06 (s, 1H); APCI-MS 
(m/z): 404 (M+H) + . 

(Xfe2) iI^l©Ig4^«LT, ±mxnbthfc2- [3- f^rW 
^/t^M -7^~)V\ -3, 5-fcf* h^i/* h*ris) 7 ^^-jV^m.*^^ (53 
mg, 0.13 mmol) frh, * & S — As (l.O mL) ^£tMmol/LM^7klft<£> 1 , 4 -v^ 
dMM^JgSS (1.0 mL) ^rfflV^Ts ffrg-^4 (23 mg, 55%) £r#7£ 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.31 (s, 2H), 3.55 (s, 3H), 3.93 (s, 3H), 5.32 
(br s, 1H), 6.35 (d, J = 2.3 Hz, 1H), 6.37 (d, J = 2.3 Hz, 1H), 6.40 (br s, 1H), 7.22 (m, 
2H), 7.40 (m, 2H), 7.52 (m, 1H), 8.03 (s, 1H); APCI-MS (m/z): 314 (M-H)". 

[MlfcM 5 ] 

2- [3- (2-Ti?^Vl^^W) 7^~/V} -3, 5-^tKn^7x=A|il 

(Ig 1 ) HJfeM 2 ©It 2 ~e# b flit 3 , 5 - tf x (t« b f ^vO - 2 - [ 3 

- (3-t^y7^-l-^y-l — <M 7zc=.;V\ 7x=/i^S^f;i' (120 mg, 
0.29 mmol) h/V^^ (4.0 mL) fcfi&SPL* h U * ( h 3) 7x^;^7^y) n 
v^A (I) U K (20 mg, 0.22 mmol) *3«tTJ« h (0.13 mL, 0.81 

mmol) SritJ*.T N M^TT-lBf ffi it#bfc 0 ^Mlrtfi^t-Mbfcfl, -fe 
7>T h Srii UTSiS L. it^r^ffTT'Il L7t„ #6>tl//t»3ESr^y •ftfjvl} 
^n-7f^77^- (g^^^/n-^^f- ^=1/4—1/2) ^T|fr®tL, 2- [3- (2 
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^vV (70 mg, 53%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.68 (m, 2H), 2.83 (m, 2H), 3.20 (s, 3H), 3.29 
(s, 2H), 3.42 (s, 3H), 3.50 (s, 3H), 4.91 (s, 2H), 5.10 (s,-2H), 6.63 (d, J = 2.5 Hz, 1H), 
6.75 (d, J = 2.5 Hz, 1H), 6.93-6.96 (m, 2H), 7.05 (m, 1H), 7.21 (m, 1H); APCI-MS 
(m/z): 434 (M+NH4) + . 

(lg2)^Wl©Ig4i»LT, ±m^nhntc2- [3- (2-Tir^-. 
;V^M 7i^;l/] - 3 , 5 - tf ^ b ^rv^ b ^vO 7 ^^J^WWl* (62 mg, 
0.15 mmol) frh, ^ ^ / (l.O mL) £5 ^iMmol/L^/fbTkStGD 1 , 
yfKl.OmL) ^rffiV^T. {k-&-®5 (48 mg, 98%) £r#fc 0 . 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.15 (s, 3H), 2.80 (t, J = 7.3 Hz, 2H), 2.89 (t, J 
= 7.3 Hz, 2H), 3.35 (s, 2H), 3.57 (s, 3H), 5.29 (br s, 1H), 6.39 (d, J = 2.6 Hz, 1H), 
6.41 (d, J = 2.6 Hz, 1H), 6.66 (br s, 1H), 7.08 (m, 2H), 7.21 (m. 1H), 7.35 (t, J = 7.9 
Hz, 1H); APCI-MS (m/z): 329 (M+H) + . 

[11FJ6] 
6) 

HMjl©Ig3 hmm^^X, ^Jfe#iJl(DXfl2-e#b^fc2-^n^-3, 5 

— tf^. (^ b^rv'T* b^vO 7x^|l^f^ (88 mg, 0.25 mmol) frh, 2—.* 
h^ciy^^^/^u^m (57 mg, 0.38 mmol). T Yy^r^ ( b V ~7 ^=-JVi^y, 7 ^ ^) 

/>°^v?r>A(H)(l5mg, 0.013 mniolX 2mol/L^^ MJ !7 ^W-W. (0.4 mL) 33 J: 
1, 2-vM (3.0 mL) SrJiV^T. 3, 5-bT;* (^ b b 

- 2- (2-t< b^v^^^/W) 7^^7V-@^^^^-/l-Sr#fc 0 £ b^WlJ 1 ©I@. 
4 £ IHit^ LT, # bnfcft^#»^ 6> . * # J —A* (2.0 mL) *3 J: 134mo\riMA\XkM 
©1, 4-v ! t^rfyff(l.0mL) £rffiV^ {h^#> 6 (51 mg, 71%) ^r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.31 (d, J = 15.1 Hz, 1H), 3.32 (d, J = 15.1 Hz, 
1H), 3.54 (s, 3H), 3.73 (s, 3H), 5.13 (br s, 1H), 6.15 (br s, 1H), 6.38 (d, J = 2.5 Hz, 
1H), 6.44 (d, J = 2.5 Hz, 1H), 6.98-7.06 (m, 2H), 7.15 (dd, J = 7.4, 1. 8 Hz, 1H), 7.38 
(td, J =7.4, 1.8 Hz, 1H); FAB-MS (m/z): 288 (M+H) + . 

[»j7] 

2- (2-?un?^~/U) -3, Yv^^7^~/V$m.^?-;V (fl^fe7) 

mMm 1 ©ii 3i»tT, mmm 1 ©is 2 -e# h fitz. 2 - - 3 , 5 

— tT^ b^v'p* b^rvO :7:n=/l'B1?BM5vV' (89 mg, 0.25 mmol) frb, 2—? 
pn7x=/Hny| (59 mg, 0.38 mmol), TV?** ( b V 7x=i;l/*^ 7 ^ >-) 
^ A(II)(15 mg, 0.013 mmol), 2mol/L#^^ b P »7^tK^?^ (0.4 mL) *3 j:0 
1, 2-v^ b^v^*^ (3mL) ^ffiV^T, 2- (2-^pp7i=/V) -3, 5 

- tr* (^ b dp-V^ b ^V) ^&#fe„ $ b ^HJfeM 1 £ 
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EIESfc LT N nbfrf'fc&m>b, tZS—fl' (2 mL) &£X*4m.6ULm.jkfcm<D-?. , 
4-^^rfyM(l.0mL) £rfflV^T, -fb^ 7 (23 mg, 32%) Sr#fc D 

iH-NMK (270 MHz, CDCI3) 8 (ppm): 3.20 (d, J = 15.1 Hz, 1H), 3.27 (d, J = 15.1 Hz, 
1H), 3.49 (s, 3H), 6.31 (d, J = 2.4 Hz, 1H), 6.31 (d, J = 2.4 Hz, 1H), 7.15 (m, 1H), 
7.27-7.35 (m, 2H), 7.43 (m, 1H); FAB-MS (m/z): 292 (M+H) + . 

2 _ ( 3 -t^^-jv? a^=-;v) - 3 , 5 - fc Kn^^7 rc~/^g£y 9=->u 
8) 

^»Jl ©Ig3 ^l^a^UT, »J1 ©lS2-e#fe^'2-/p*- 3, 5 
-tf* (y h^rv-^ h *r*S) 7 ^—^W^.*^^ (75 mg, 0.22 mmol) 3-7 
ir^-7^^^^7^n^^ (52 mg, 0.32 mmol). "T (b P 7 ^=-;v-fc^7 4 ^) 

;<7>>i?MlD(l5 mg, 0.013 mmol), 2mol/L^^7 Wi^fe is*? AtK^V^ (0.4 mL) £5 
J;t*l, (3.0mL) ^V^T, 2- ( 3 -T^^tVy ^~)V) 

-3, 5 - tf ^ h^v^ K^) 7 ^—/WgEBM ^/V«T#fc D ^t^ftMl© 
Ig4 i: |rI$S^£ LTs ttfenfcfb^^fe. t^S^-tV (2.0 mL) *5 «t tMmol/Ljfrffc; 
?m<Dl, 4-^fy^(l.0mL) £r|^T s ^#)8 (60 mg, 90%) £r#fc c 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.55 (s, 3H), 3.30 (s, 2H), 3.54 (s, 3H), 6.21 
(br s, 1H), 6.35 (d, J = 2.3 Hz, 1H), 6.39 (d, J = 2.3 Hz, 1H), 7.13 (br s, 1H), 7.44 (dt, 
J = 7.3 Hz, 1.7 Hz, 1H), 7.49 (t, J = 7.3 Hz, 1H), 7.83 (m, 1H), 7.90 (dt, J = 7.3, 1.7 
Hz, 1H); APCI-MS (m/z): 301 (M+H) + . 

immrn 9 ] 

2- 3, 5— v>t: K o ^ v'- 6 - 7 ^ =^7 x -N— [2- (v 5 

(Ig 1 ) MMM 1 (DTM 3 T?# b frtfc 3 , 5 - « (^h^b^) -2-7 
^^;V7 ^^-iV^feWcff-^ (10 g, 29 mmol) £rN, N-^^f^*/^7^ K (150 
mL) te$&#U N-^n^n/N^^-f ^ K (5.7 g, 32 mmol) £r#[Jx.T, ^S^Bt^ 

— (gm^^vWn-— ^i^-^1/9—1/4) (^T»I U 2-7n*-3, 5 - fcT ^ • 
b^rv^ h^rV) -6-7x=^7x=;Wf;V (13 g, 99%) <H#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.21 (s, 3H), 2.67 (s, 3H), 3.55 (s, 2H), 4.99 (s, 
2H), 3.63 (s, 3H), 5.27 (s, 2H), 7.03 (s, 1H), 7.11-7.14 (m, 2H), 7.33-7.43 (m, 3H). 

(XfM2) ±M^i%hfht^ 2-7*n*r- 3, 5 - tf * (^^b^) -6-7 
oi^/k^zc^y^^^ f-tv (5.6 g, 13 mmol) — A' (60 mL) 

2mol/L7K^b:^ f P !>^7K^ (30 mL) ^P^T> ^JP»T"e4B#^W Lfc 0 

b^ffiT^? * $ J —/V&m^ Lfc^ N 2mol/L^^P^LT^^^^I4^ U H 
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^tyt;MJ^W^ 3 yU 2-^*^-3, (7 ><¥5/) 6 

-7x a: ^/l^^ (5.0 g, 92%) £r#fc 0 

iH-NMR (270 MHz, DMSOde) 5 (ppm): 3^14 (s, 3H), 3.40 (s, 2H), 3.44 (s, 3H), 5.04 
(s, 2H), 5.31 (s, 2H), 7.00 (s, 1H), 7.11-7.14 (m, 2H), 7.33-7.43 (m, 3H). 

(X@3) JLIBT?#b^2-^n-=&- 3, (7 h ^ v't* h 3^) -6-7 

a ^7a:^ill (20 mg, 0.050 mmol) SrN, N-^^fM^A7 5 K (0.25 
mL) fci8#U 0.5mol/Ll- [3- tT/w] -3-^<?fr#fr 

7$i?4 5: K • &Wt&(DN, I^-v'^'f/^MT 5 (0.15 mL, 0.075 mmol). 

0.5mol/L 1 - fc, Kn^i/-<yy h JJ T^—fr • 7kfq#j<D^ n a aft/l^SM (0.15 mL, 
0^075 mmol). lmol/LN, N-v'^f/^f' l/^^T^ON, N-^^f;^A 
KftSft (0.75 mL, 0.075 mmol) SrWHSfcftDX-T. ^?U^8B$P«# Lfc D RjiS** 
i&ETt?ift8& bfcti. ^ n p*;l/A (0.4 mL) $5 £.XI^ti&&fcfaM1r h JJ AtK^^ 

&J*-V%$k L-fcft. SSSKSr*feEET"C«* Lfc D # ttfc^S^ ^ n a *M (0.5 mL). 
y (4 -\?~fr\*D (PVP) *3 .fctfztf y ^^-UV^/t^ — /!^ n p K 

(ps-coci) M^80#r^«#Lfc o Kfowzmm^tc^ mm&wm.T-c 

$MfcU 2- [2-7^0^-3, (7 b^rv^ b^^) -6-7^-/^7^ 

_ N _ [ 2 - (^f;i/7 5 7) j^/K| rtbT5KSr#fc. 
l©Ig4 £ iRtfUfc LT. #6>^fcfb^^b. t^S—fr (0.3 mL) *3 £ 04mol/L 
*frfb*C#<0 1 , (0.3 mL) ^JlV^. 9 (14 mg, 70%) £r 

APCI-MS (m/z): 393, 395 (M+H)+. 

[»M io] 

2-^n^E-- 3, 5— Fn^- 6 -7s.= /W7x-;W|Sl^f;l< Offrn^ 1 o) 

1 <DlfM4 £: LT. 9 ©IS 1 X-nhfLtz. 2 -^o^- 3 , 5 

— tT^ (7 K^rv-^ h dp-V) — 6 — 7x=;l'7s=/^^ (HO mg, 0.26 mmol) 
^b. *9/'-fr (2.0 mL) *3«tTJ«4mol/L4&'fb7KlS^l, 4 --^^f-^M? (l.O 
mL) Sr^WC, /fb^ftl 0 (92 mg, 71%) £#fc 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 3.56 (s, 2H), 3.64 (s, 3H), 5.01 (s, 1H), 5.94 (s, 
1H), 6.61 (s, 1H), 7.22-7.25 (m, 2H), 7.40-7.46 (m, 3H); APCI-MS (m/z): 334, 336 
(M-H)-. 

3> 5-^fcKn^-2, 6 -v > 7x=/V7a:=;i/i^f;V' Offr^* 1 1) 

— tr^>(7 b^rv^7 b^r-JX) — 6 — fry^—frW^^^fr (130 mg, 0.30 mmol) 
^ P> N 7cc^/k#P ^Sfe (54 mg, 0.44 mmol). If* ( h V -o- b U fr^^V 4 V) 
/N°^i^l7 A([l)v^ n y K (10 mg, 0.017 mmol). ^^ir ^<7 A (300 mg, 0.92 mmol). 
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1 2 -v^ Y^i/x-fy (3.0 mL) *3«fO«7K (0.5 mL) SrfflVvC. 3,.5-tf^ U 

hWv-^ -2, 6 - v ; 7x^v7x^;n«^^^o isb^mmmi 
(Djinitmwkfc^x, j-^ (2.0 mD ^^-a^vm. 

\Yjm<D\, 4,-^^ymm (l.OmL) £rffll^T. 1 (75 mg, 74%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.18 (s, 2H), 3.40 (s, 3H), 6.61 (s, 1H), 
7.26-7.31 (m, 4H), 7.36-7.49 (m, 6H); FAB-MS (m/z): 334 (M+HK 

[H«![12] 

2 -y*t2^:-3, 5 -i?t Kp^- 6 - 7*^7a=;l#* ( jfr^ 1 2 ) 

»jlOlg4 »J 9 ©Ig 2 t# bilfc 2 - 7n 3 , 5 

b^v<^ h^vO - 6 — 7x=;W7x=/^S (120 mg, 0.28 mmol) #*b> 
^ /wV , (2.0 mL) *5<fetMmol^^7K^l, 4-v ? ^f->«£ (l.O mL) 
ffiV^Ts -ffr£4* 1 2 (86 mg, 95%) £r#fc c 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 3.38 (s, 2H), 6.37 (s, 1H), 7.08 (m, 2H), 
7.17-7.24 (m, 3H); APCI-MS (m/z): 322, 324 (M+H) + 

[HWU13] 

3> 5_^t: kp 2 - a - K- 6 - 7 x =/i-7 x Ofb<£*J 1 3) 

(X^l) »Ml»X@3^#b^fc3, 5-M (^K^v^b^) -2-7 
^^A^^^/kg^^/l' (0.23 g, 0.67 mmol) ^r^nn^^A (10 mL) &^$?U 
MSr-lO^T^SP LfcfJL 3 -7* (0.17 g, 0.67 mmol) 33 <fcTJ* [tfjx ( f p TVl^ 
nT-fe h^rvO 3— K] ^<Vi£ V (0.29 g, 0.68 mmol) ^tAU^T. ^?1.^7?#taU^ 

_ 3 _ K _ 3; 5_tr^. (p< b=3fv-^ -6-7x^7x^»f/^ 
(0.25 g, 80%) £r#fco 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.27 (s, 3H), 3.56 (s, 3H), 3.64 (s, 3H), 3.69 (s, 
2H), 5.00 (s, 2H), 5.27 (s, 2H), 6.96 (s, 1H), 7.14-7.40 (m, 5H); APCLMS (m/z): 473 
<M+H) + . 

(xa2) mmmKonu^tmm^vx. _hiB-e#£>Hfc 2-3-K-3, 5-tf 

* b^rv^ b^vO -6-7x^;V7x^ii^f^ (0.12 g, 0.25 mmol) 
b (3.0 mL) *5j:t54mol/Lmfb7K*0 1, 4 - th^UBfc (3.0 mL) 

Sr/gV^ 3 (66 mg, 68%) £r#fc Q 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.62 (s, 2H), 3.65 (s, 3H), 4.76 (s, 1H), 5.50 (s, 
1H), 6.68 (s, 1H), 7.23-7.26 (m, 2H), 7.43-7.52 (m, 3H); APCI-MS (m/z): 383 
(M-H)". 

Ttmfttir (C15H13IO4 • O.IH2O) t L-T 

-61- 



WO 2005/063222 

Wm (%) C-46.68, H--3.38, N:0 



PCT/JP2004/019742 



ff m% (%) C:46.68, H:3.45, N:0 

(0.19 g, 0.74 mmol) £ 2 --fn/^J — >V (3.0 mL) 
U (0.065 mL, 0.75 mmol) *5£tJ*37% JJ ^tKSHR (0.063 

mL, 0.78 mmol) &JP^.T, ^?&T*4B#ITO#b/~o SlS»t«r«BET , T?*«lU^:«s ft 

(0.091 g, 35%) SrMfe^^i: LT#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.64 (br s, 4H), 3.32 (s, 2H), 3.57 (s, 3H), 3.77 
(br s, 4H), 3.83 (s, 2H), 6.40 (s, 1H), 7.24-7.27 (m, 2H), 7.40-7.50 (m, 3H); 
APCI-MS (m/z): 358 (M+H)+. 

[HW915] 

5 _ (tKn^f;V) —Q-^u^-A—y^^^^^^- 1, 3— /I' 

(tei^ 15) 

(XH 1 ) HJfeM 1 ©It 3 t IT, rh7^Kay (Tetrabedron) , H59 

^ N p. 7345-7355 (2003^) ^12*0^£*fc{«^-*P DT# 
_ 3> 5— tf^ h^r^> h^rv') 7^^/^] ^ S —/^ (1.09 g, 3.53 mmol) i>> 
^ n '^^^/l/T^n^ (652 mg, 5.34 mmol). fik^z^V^ (3.46 g, 10.6 mmol) *5 
«fctJ?tf* ( hV -o- b y 7 >r >-) /N°7^7Mn)^ n y K (129 mg, 0.164 

mmol) [3, 5-tf^.(^ - 2 -7 a,=-;V7 ^ 

* 7 (724 mg, 67%) Sr#fc 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 1.55-1.65 (m, 1H), 3.28 (s, 3H), 3.51 (s, 3H), 
4.39 (d, J = 5.9 Hz, 2H), 5.00 (s, 2H), 5.21 (s, 2H), 6.83 (d, J = 2.3 Hz, 1H), 6.94 (d, 
J = 2.6 Hz, 1H), 7.18-7.26 (m, 2H), 7.28-7.45 (m, 3H). 

(Ig2) _Lf2-e#fctbfc [3, h^) -2-7^~;V7^ 

y—7V (384 mg, 1.26 mmol) SrN, N-'^fMM7 5 K (10 mL) 
^|g$?b N N-^n^=t/N^^-f ^ K (268 mg, 1.51 mmol) ^JP^T. ^M*C5B#^ 
»L7t 0 N S^^^tK^BX-T, ^n^T'ftiilbt 5^MISrffiSi*^^ 

fcoSftStSrVy %ff;v% ! 7J*?Ti~<? V?77 4— (q-^^^>-/@^^^=4/1~3/1) 
fc-CflfSi U [2-^n^E- 3, h^rv-^ - 6 -7^^/^^^ 

=/t>] 7* * / (421 mg, 87%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.11 (t, J = 6.9 Hz, 1H), 3.27 (s, 3H), 3.56 (s, 
3H), 4.52 (d, J = 6.9 Hz, 2H), 5.00 (s, 2H), 5.28 (s, 2H), 7.03 (s, 1H), 7.20-7.46 (m, 
5H). 
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(IS3) _hfB-e#btt^ [2-:/n-=E— 3, h^v^ h^rV) -6- 

•7 ^—/uy^—zU] ? 9 / —;V (63.3 mg, 0.165 mmol) * 9 J —zV (10 mL) KM 
D, L-*y7 7-^*^ (279 mg, 1.20 mmol) &%ti^X, 7)UWMT~C2.5 

:7^f — (^ p n A/> ^ y — yi/=20/l) ^Tltil U Ib^fe 1 5 (46.6 mg, 96%) 

#fc c 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.81 (br t, J = 4.9 Hz, 1H), 4.48 (d, J = 4.9 Hz, 
2H), 4.87 (s, 1H), 5.69 (s, 1H), 6.71 (s, 1H), 7.30-7.38 (m, 2H), 7.40-7.58 (m, 3H); 
ESI-MS (m/z): 296 (M+H) + . 

mmm i6] 

N- [2- (7i?f;l-7^y) ^^W] -2- (2--7*P^e-3, 
-6 -:7^~/K7^ ^/V) TirbT^K (^#3 16) 

9 ©IS 3 £ iRMUte LT, m%m 9 OX® 2 "C#b^fc 2 -:/n-=E— 3 , 5 

— \f?s(* h^r-y? 1 b^iX) — 6 —~7 zc—JV? zc-~7VW^. (20 mg, 0.050 mmol) ^^6>^ 
0.5mol/L 1 - ['3 - (vM 5; / ) tW] - 3 -^^/l^/^v^ 5K'ft 
m^.(DN, N-i?^f^*;^7 5 KSSSK (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 
Kn^r^y/ h U • 7^^0(0 9 dp^IS. (0.15 mL, 0.075 mmol), 
lmol/LN-Tir^Vl^^ >yi?7 5 y©N, N — f/V$^A7 ^ (0.75 
mL, 0.075 mmol) *3 £D?N, ■ N — v 5 ^ f»A7 ^ K (0.25 mL) ^V^T^ N— . 

[2- (Tir^/P-T^y) J^/Kl -2- [3, (^ b^iX^ b^vO -2 

-^p^-6-7x^7i=/1'] TirbT5 K«r#T\ &Z>tift4k&M&^ 4mol/L 
ifrffcak*© 1 , 4 - ^dr-^^^S (0. 3 mL) *3 £W 9 J (0.3 mL) X«%m U 
fl^fcl 1 6 (14 mg, 70%) Sr#/t„ 

APCI-MS (m/z): 407, 409 (M+H) + . 

[^WJ17] 

2- (2-^n^E-- 3, 5 Kp* V- 6 - 7x=;V7s=;P) -N- (fc°JJi? 

I^-3— OK^/l") TirbT^K (ft^ftl 7) 

HJfe^j9©xm3 irP^^LTs Hi£M 9 OX© 2 -?#k*L;/fc 2 -^n^E— 3 , 5 
-tf^(^ b^v^ b^>0 - 6 — 7x^7xi/VSIJ (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v^ 5 J ) 7*v - 3 -^f-JViJJV^^ % K ■ 

Ht©N, N-v'^f/V^MT 5: K$Srft£ (0.15 mL, 0.075 mmol\ 0.5mol/Ll— t 
Kn^S^^y b y Ty'^/v • 7KfP^O^ na*Mii (0.15 mL, 0.075 mmol) v 
lmol/L 3 - fcT =a U /1>T 5 7»N, N — v 5 ^ WM7 ^ KtSHfc (0.75 mL, 0.075 
mmol) $5&TfiN, N-^f^*M7 5 K (0.25 mL) Sr/fl^T. 2- [2-^n 
^E--3, 5-« f^r^) - § -~7 ^—)V~7 x-=-7V~\ -N- (t°P^^ 

- 3 7tb75 K#T, nbfafcfc&lfa&s 4moVJMfcfcm<D 1 i 4 

(0.3 mL) 33«fcW (0.3 mL) Tr^ilL, -fb^J 1 7 (14 

mg, 70%) %#7c 0 
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APCI-MS (m/z): 413, 415 (M+H) + . 

N _ (i _-<^^/kt 0 ^y v ? >'-4-^7l/) -2- (2-v^^-3, 
^-6-7,s^7i^) 7th7 5K (^^l'B) 

i 

«M 9 ©Ig 3 t |rI#^ IT, H«<J 9 ©I?M 2 T?# h *bfc 2 - -=E— 3 , 5 

— b^v^'b^vO — 6 — /l^ct^/Vgl^ (20 mg, 0.050 mmol) 
0.5mol/L 1 - [3 - (v^ ^/VT ^ > ) Zfn \f;V\ - 3 -a^jV^jVi^^ 
^f©N, N — ^vVjft/VAT 5 Kt§?K (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 

drv-^^y" b V Ty"—;V ■ i^V^<D9 n n /JvV-i>.|g^ (0.15 mL, 0.075 mmol), 
lmol/L4 - T 5./ - 1 .^y^N, N-^f/k*M7 5 KSSSft 

(0.75 mL, 0.075 mmol) *5£tJ«N, N-^fM/^7 5 F (0.25 mL) $r/BVvC. 
N _ ( x -^y^t^ij 4 — f ;W) -2- [2-^0^-3, 5 - tf X 

4mol/L!frfb2K3&<£> 1 , 4 - v^^f"^^ ^°- 3 mL) 9. J (0.3 mL) "X* 

«U ik&mi 8 (17 mg, 70%) Sr#/t 0 

APCI-MS (m/z): 495, 497 (M+H) + . 

imm\ 19] 

2 — (2— ^n^e— 3, 5-i?t Kn^rv'- 6-7x^/l/7x^/U) — N — ^n-^ 
^vvKTi? b T 5; K {{t&fo 19) 

^■00 9 0X^3 irlH^LTs HffiW 9 ©Ig 2 T'tbtlfc 2 - 7 s D ^- 3 , 5 

— b^r^ b^vO — 6 — -7 ^~)V$$W. (20 mg, 0.050 mmol) 
O.5mol/Ll- [3- (^W5 7) 7°ntVH - 3 -^/V^/l^vM 5 K • % 
^fON, N — ^/Wfr/W* T 5 Kl^$C (0.15 mL, 0.075 mmol). 0.5mol/L 1 — t 
Ka^V^yy* b y 7y v ^ • TkfP^©^ t 2 o^A^jft (0.15 mL, 0.075 mmol), 

5>©N, N-v ? ^MM7^ KSSft (0.75 mL, 0.075 
mmol) *5J:1*N, N-^^WM7^ K (0.25 mL) Srj^T, 2- [2-^n 
3 , (Xf^7n^7) - 6 — :7:n=. >V7a^~7V\ — N—^n^df- 

e/;vr*br$ k#t, #b^fcfb^^, 4moi/L*ttezkSt © 1 , 4-v 5 ^-^^ 

% (0.3 mL) *3 J:tM * /— A' (0.3 mL) T«L; fl^Jfc 1 9 (15 mg, 70%) Sr# 

APCI-MS (m/z): 404, 406 (M+H)+ 
[»J2 0] 

2_ ( 2 — ^cz^e— 3, 5 — Kndp-^— 6 — !7;c=/K7;c~ /V) — N— (2—^ 
fyl/^ot^) TtbTU' (»2 0) 

9 ©it 3 i: pi«jz: it, mmm 9 ©It 2 T*# b iftfc 2 - 7*n -=e - 3 , 5 

— b^ri^^ b^V) — 6 — 7x^;V7x^^ (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v^ 5: / ) fcM - 3 -^iV)j;V^A % K ■ & 
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Sfe&<£>lsr, N-^^f/V*/^7 5 FMW (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t: 
Kn ^riX^i/y h U TV*— JV • TkfP^JO^ a n (0.15 mL, 0.075 mmol), 

lmol/L^T y^^/VT ^ y©N, N-^^fMM7 5 F1« (0.75 mL, 0.075 
mmol) :fc3«fct5N, N-^W/^r$ K (0.25 mL) §rffiV^T, 2- 
^■-3, 5-fcf.X b=3rv'^ - 6 — '7sWy7s=^] -N- (2-^ 

/K/n tT/W) Ti? hT % K#T, #fett^b^»Sr. 4mdI/Lite'fb*5ff© 1 , 4 -v^ 
^f-^SSK (0.3 mL) *5J:U«^ * (0.3 mL) ^11, fc&Wo 2 0 (13 mg, 

70%) £r#7t„ 

APCI-MS (m/z): 378, 379 (M+H)+. 
IMMM 2 1] 

2- (2-^n^e-3, S-v't Fn^7-6-7i=;V7i=;v) -N-^atVi/ 

rthr$K Mb-g-* 21) 

MMM 9 OX® 3 £: UT, Itl 9 ©Ig 2 ~e# £> frtfc 2 -~f n -=e- 3 , 5 

— h^fiX^ b^rvO - 6 —7aL=- ;V7 /Vg^Bfe (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v^ f-JVT % / ) fcf/k] - 3 -^^/Kfr/W^iM U'-S 
ifetfc<£>N, N — *Jf5-7\>ifr)VK TX (0.15 mL, 0.075 mmol), 0.5mol/Ll- t 

Kn^-v^O-y h U 77-^ - 7KfP#l<D^ o B^/l/i*^ (0.15 mL, 0.075 mmol), 
lmol/L^n bf/UT 5 y©N, N - =? yvifr /V 2*T 5 K?S?R (0.75 mL, 0.075 mmol) 
*3«fcl*N, N-v^Ttf/^/^T? K (0.25mL) ^V>t, 2- [2— :/n-=E— 3, 

5 — tf* O h^v^ b=¥vO - 6 — ^^—/l^ce — /V] -N-^n tf/l/T^hT? 

K#T, #btbfc{b^^s 4mo]/L^b7K^ 1 , 4 -^J-^^mWi (0.3 mL) *3 
£Xf*# S ' — A* (0.3 mL) ~e#m U 2 1 (13 mg, 70 %) *#fc 0 

APCI-MS (m/z): 364, 366 (M+H) + . 

immm 22] 

2- (2--7"n^e-3, Kn^-6-7x=;v7i=;i/) -N- [3- (2 

-^ytfny^y-i-^^) ^ntM 7-fef7?K (^22) 

H»iJ9<DXfe3 t|*3#fcLT, mgM9 0Xm2t?#6 J tvfc2-^n^-3, 5 

— b^rv^ f ^fv') - 6 - 7 x^^7 x-^ii (20 mg, 0.050 mmol) ^b, 
0.5mol/L 1 - [ 3— (v^ f-/VT $/) 7n fcM - 3 -z^?-/Vji ^ K ■ 4fc 
iS©N, N — f/V^/^7 5; K^ffft (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 
Kn^r^y7 h U 77^^ • 7KfB#)<^^ n n jjvl^$£fj£ (0.15 mL, 0.075 mmol), 
lmol/Ll - (3 -75 7 7^p fcVV-) - 2 - t°n JJ K7©N, N-^f;^A7 5 
K$8?R (0.75 mL, 0.075 mmol) *3<fct^N, N-v ? ^f;^A7 5 K (0.25 mL) & 
/fiV^X, 2- [2— ^n*— 3, 5 - If* (^ h^r^) 

=.;v\ -N- [3- (2-^7^0!)^-!-^^) 7°otVH TirbT5K# 
T, #btbfcfb^Sr, 4mol/L^7K*^ 1 , 4 - v^^l^^ (0.3 mL) *5«kt^ 
* $ J —7V (0.3 mL) T?#yg U 2 2 (35 mg, 70%) &#fc 0 

APCI-MS (m/z): 447 449 (M+H)+. 
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immm 2 3 ] 

2 __ (2 -^n^-3, 5 - i?t Ko^- 6 - ~N- (2-* 

mmn 9 ©ig 3 ^ mm\z ux % 9©ig2-e#^fc2-7 f o ; e-3 1 5 

-tf^(^ h^v^ f^i/) - 6 (20 mg, 0.050 mmol) 

0.5mol/L 1 - [ 3 - (^ ^ 7 ) tVH - 3 -oi^vl^/l^v^ 5. K ■ 

Hf©N, N — ^ fM/VAT 5: Ki§$£ (0.15 mL, 0.075 mmol), 0.5mol/L 1 — fc 
Kn dp-sX<^y h V 7y-/> • 7kfn#><£>^ n (0.15 mL, 0.075 mmolX 

lmol/L2-^ h^>iW^©N, N-^WW5 Ki&8c (0.75 mL, 
0.075 mmol) 33<£^N, N-^f^*W5 K (0.25 mL) SrfflV^ 2- [2 
_^ n ^_ 3> h^rf* -6-7^— /K7;c~/I'] -N- (2 

f^^^/i/) T-fe b75 K#"C> ^bfrLfcffrS^&x 4mol/L^7]<*(D 1 , 4 
-^^f-V^ (0.3 mL) *3«fcW*/— /k (0.3 mL) f 2 3 (13 

mg, 70%) £r#fco 

APCI-MS (m/z):; 380/382 (M+H) + . 
[^»"J2 4] 

N-^J^/k-2- (2-y*n^- 3, 5-i?t Ko^-6-7a-/>7s=^) 
Ti? 5 K (M2 4) 

^Ii90lg3 ^IrUH^LT, ^90lS2-C#fcJlfc2-^n*-3, 5 
-fcf.X(^ h^v'^ h^r^y) - 6 -7x=;W7x^ /V^Bft (20 mg, 0.050 mmol) 
0.5mol/L 1 - C 3 - (v^ Tv^T 5 7) *M - 3 -^/V^;V^J>^ 5 K'tt 
|^N, N — v 5 ^ f;k*;VA7 5: KESSR (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 
Kn^^yy' h y • 7K.fn#><7>^ & n aiWi^JS (0.15 mL, 0.075 mmol) s 

lmol/L^^v^T 5: 7©N, N-i7^ f/V*/I^A7 5 (0.75 mL, 0.075 mmol) 

:j8«fct*N, N-^^f^*M7? K (0.25 mL) SrJBV^ N— ^^/k- 2 - [2 

K#T N #b*Wt-fb£**r£N 4mol/U£fb*c3R<£> 1 , 4 - ^^f-^lt^ (0.3 mL) *3 
j. j? j (0.3 mL) L N ffc^te 2 4 (15 mg, 70%) £#fc D 

APCI-MS (m/z): 412, 414 (M+H) + . 

DM#1J2 5] 

5 - (v<v^7^=ap-V^^» -6-7n ; t-4-7xr: /W^i£>-- 1, 3-v^ 
— yk Offc^ 2 5) 

(Igl) ggjffiftll 5(DXfl2-e#fe^fc [2-^n^e-3, 5-tf* 
j^V) -6-7*=/W7*=/l'] /V (121 mg, 0.317 mmol) N-v 5 

^f^/VA7^ K (6 mL) U 60%7k*fb^ b !> !7^IKifi#t&* (39.5 mg, 

0.988 mmol) *3 £ t^fl^^v^ (0.200 mL, 1.68 mmol) &M%-X^ M.^RSratJfc 
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^/U=m) ttlSIt, 3 - (-^vvl^-^v^ ^) - 4 -^n^E— l , 5 - If 
^ h^v-^ h^f) - 2 -7i=/W<^ f (138 mg, 92%) £r#f' 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.26 (s, 3H), 3.55 (s, 3H), 4.33 (s, 2H), 4.41 (s, 
2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, 1H), 7.20-7.40 (m, 10H). 

(X® 2 ) Jh!BT*# h flit 3 - (^^vvV^v^ ^vlO 1 , 5 - tf 

.x b^fvO - 2 — 7s-;w<yfy (133 mg, 0.280 mmol) £rJ=.^/ — 

/I/ (8mL) k^fifU M (0.2mL) «Jx.T, 60°CT*1.2^^m# bfc 0 £?J«£r 

— /l/=20/l) teTlftSiU ft^fe2 5 (l02mg, 94%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 4.27 (s, 2H), 4.40 (s, 2H), 4.86 (br s, 1H), 5.74 
(s, 1H), 6.69 (s, 1H), 7.20-7.36 (m, 7H), 7.40-7.52 (m, 3H); FAB-MS (m/z)i 385, 387 
(M+H) + . 

[«$J2 6] • 

6 _^ n ^_ 5 _ f^v^^vi/) — 4—7 s.—jv^-y&is— 1 , (it 

2 6). 

(I?£ 1 ) M MM 2 5 ©Ig 1 £ |W]#^ LT s HWJ 1 5 ©It 2 T*# ^fc [ 2 - 
-/ n ^_ 3 ) 5 _^^(^ h^v^ b^F-V) - 6 -^^—/t^c^/lT] * — 7V (104 
mg, 0.271 mmol) 60%7R*{b^ h V 17 A*£Jfc#tMfc (53.0 mg, 1.33 mmol) £5 

£153 V4k*^^ (0.200 mL, 3.21 mmol) £rfflV^ 4-7d*-1, 

b^v-y h^cls) -3- h^rv-^^/l/) -2-7ct=/W<>"^^ (108 mg, 100%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.24 (s, 3H), 3.27 (s, 3H), 3.55 (s, 3H), 4.23 (s, 
2H), 4.98 (s, 2H), 5.27 (s, 2H), 7.04 (s, 1H), 7.22-7.45 (m, 5H). 

(Xf£2) mmM2 5 0Xfl2 tl^iULT, ±M^%hfltz. 4 -°?v*e- 1 , 5- 
tf* h^v^ b^V)-3-(^ t^SO^l") - 2-7s=^<^ (103 mg, 
0.258 mmol) ^/-/l- (8 mL) SSitWftiftift (0.2 mL) £rfflV^. {b£-#J 2 

6 (70.3 mg, 88%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.24 (s, 3H), 4.18 (s, 2H), 4.87 (br s, 1H), 5.74 
(br s, 1H), 6.70 (s, 1H), 7.28-7.36 (m, 2H), 7.40-7.55 (m, 3H); FAB-MS (m/z): 309, 
311 (M+H) + . 

mmrn 2 7 ] 

5 - (7D/^^^f^) -Q-7*U^:- 4-7 ^=-7^^^- 1, 3-V^— 

(urn. 1 ) MMm 2 5 ©it 1 1 mm^. lt, mmm 1 5 ©ig 2 -e# & ttfc c 2 - 
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7 * n ^_ 3j 5 _tf^(^ b^v^ h^-» - 6 -7i^/W7x^ }V]*%J —JV (94.6 
mg, 0.247 mmol) frbs 60%7K*ft^~ h U V A#£$ft#fcl& (34.8 mg, 0.870 mmol) 
cfct^kT 3J /I^ (0.100 mL, 1.18 mmol) S:fflV^T, 3 - (T P /W^v^ ^vV) - 4 
-y*u^-l, 5-tf^»(^ b^v^ hdf^) — 2— 7a=/w<>"^^ (87.9 mg, 84%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.26 (s, 3H), 3.55 (s, 3H), 3.87 (ddd, J = 1.3, 
1.3, 5.9 Hz, 2H), 4.28 (s, 2H), 4.97 (s, 2H), 5.09 (ddt, J = 1.6, 10.2, 1.6 Hz, 1H), 
5.17 (ddt, J = 1.6, 17.3, 1.6 Hz, 1H), 5.27 (s, 2H), 5.83 (ddt, J = 10.2, 17.3, 5.9 Hz, 
1H), 7.03 (s, 1H), 7.22-7.42 (m, 5H). 

(It 2) SiM 2 5 ©Ig 2 t l^it tt, _LfS-?#ibtWt3- (TDWv'^ 
^)_ 4 _ : / n ^_l ) 5 _tf^(^ b^r^ bdf^)-2-7at=/W<^^ (85.3 
mg, 0.202 mmol) frb. ^ J—^ (8 mL) ^it^IlPl (0.2 mL) SrJBV^ 
!|2 7 (63.2 mg, 93%) «r#fc„ 

iH-NMR (270 MHz, CDCL) 6 (ppm): 3.86 (ddd, J = 1.3, 1.3, 1.6 Hz, 2H), 4.23 (s, 
2H), 4.84 (s, 1H), 5.10 (ddt, J = 1.6, 10.6, 1.6 Hz, 1H), 5.17 (ddt, J = 1.6, 17. 3, 1.6 
Hz, 1H), 5.73 (s, 1H), 5.81 (ddt, J = 10.6, 17.3, 5.6 Hz, 1H), 7.30-7.37 (m, 2H), 
7.40-7.54 (m, 3H); FAB-MS (m/z): 335, 337 <M+H) + . 

mmm 28] 

2- (2-/n*-3, Kd^ t 6-7i^7i=/V) -N- (2, 4 

-v^ h^-^vVV) T-fe bT5 K (^#4^2 8) 

mmm 9©ig3t mm^ tt, mmm 9 num. 2 -e# b ^fc 2 - ^ n •=& - 3 , 5 

— tf^. b^v^ b^rf) — 6 — ~7 =^~/V$fflfc (20 mg, 0.050 mmol) fah^ 
0.5mol/L 1 - C 3 - fvl'T 5 7) 7°n t>] - 3 -^^/v^./^vW 5 K-t 
|£©N, N-^f/^/^T^ K#8K (0.15 mL, 0.075 mmoDs 0.5mol/Ll— t 
Kn^^y / b 7 S /^ • 7kfR^C>^ o n (0.15 mL, 0.075 mmol). 
lmol/L 2 , 4 - b ^f^y^T ^ y©N, N — i?* *?-;Vfc)VJ>rr % ^BW. (0.75 
mL, 0.075 mmol) *5J;T^N, N-^^W/VAT^ K (0.25 mL) ^r^V^T, 2- 

[ 2 -^n^E-3, b^rv-) - 6 -^cc-A-T^^/W] -N- 

(2, 4-v^ b^v-^^v 5 /^) K#T> #£>ttfe'fb^Sr. 4mol/Lifrfb 

7k§ft<D 1 , 4 -v^^V^ (0.3 mL) 33 XTfi* * / — ^ (0.3 mL) T«SU 4b 

^ 2 8 (17 mg, 70%) Sr#/t„ 

APCI-MS (m/z): 472, 474 (M+H) + . 
[H»!l 2 9 ] 

N-^i/v^V— 2- (2— ^P^E— 3, Kd^t^-6-7i^7i^) 
-N-^Wtf7^K (ft#*2 9) 

9 <Z)I?£ 3^fia^ 9 ©IS 2 7?# b frbfc 2 - ^ a ^ - 3 , 5 

— If.*, b^v-^ b^v^) - 6 -7a:-/l'73:- (20 mg, 0.050 mmol) 
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0.5mol/L'l - C 3 - (v 5 ^ f-fV7 5/) tVv] - 3 -a^f-fls* fls^M 
SfetS:©N, N- v>y 5 KfiKK (0.15 mL, 0.075 mmol), 0.5mol/L 1 - t 

Ko^f^y / b U r^wv • tK^O^i©^ Dn*;l/Ail (0.15 mL, 0.075 mmol), 
lmol/LN - ^ f y v 5 ^/ 5 y © N , N-^^WM7^ KflSSK (0.75 mL, 
0.075 mmol) *5±VN, N-^^fMM7^ K (0.25 mL) Sr/SV^T, N-^i/ 

3, (y h^v'T 5 h^vO -6-^^^/l/^^^ 

/y] -N-y^vVTi? hT^ K#T, # fcf 4mol/L^^k*© 1 , 4- 

v^drl^MC (0.3 mL) *3«fct*;**y — (0.3 mL) t*lU«2 9 (15 mg, 
70%) £r#fc 0 

APCI-MS (m/z): 426, 428 (M+H) + . 
C^l«!j 3 0 ] 

1 - (4-^7^^^^;) -2- (2-^n^e-3, 5-i?tFn^-6- 
^^^/k^^n/V) x^/y (»3 0) 

^9©Ig3>»Lt, HMM9<DX@2-e#fettfc2-^n^-3 > 5 
-tf.X(y b^v-y h^iX) — 6 -7x=/W7x^/l<'i^ (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v>y f'tVT % 7 ) fcW] - 3 -=^7K#7l^eM * K • 
BfeSgON, N — i^y ^vl^/UAT ^ 'KSS?R (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 
drv-^<»/ h y • 7kfp^<£>^ n n •fo;V'J*W&. (0.15 mL, 0.075 mmol), 

O.Smol/L^^y" h y Ty^/V • 7Kfn#><£>^ DP*;^t (0.15 mL, 0.075 mmol), 
lmol/L4 -^l^/Hf^JJ y>©N, N-y7f/V*/^7 5 YWW. (0.75 mL, 
0.075 mmol) feit^N, 5 K (0.25 mL) IrfflV^t, 1- (4 

— <^vvyt: 0 ^y >V) -2- [2-37*^^-3, (y h^y^ h^y) - 

6-7^=71^^^=71^] ^^y^%#T> nhtLf^^^O^, 4mol/L4i/fb;fc5fc© 1 , 
4-v 5 ^-^"^^?^ (0.3 mL) *5it>V ^y— 7P (0.3 mL) T*MU i^#J 3 0 
(17 mg, 70%) £r#fc 0 

APCI-MS (m/z): 480, 482 (M+H) + . 

mmm 31] 

1- (4 -T^z^/V^^V 1 — f7y) -2- (2-7^^-3, 

6 -^s^/K? =c^;V) (|^tl3 1) 

9 ©ig 3 i i^auz: ut> mmm 9 <^is 2 -c# b tt/c 2-70^-3, 5 

-«(y b^vO - 6 -7^=7^7^=7^^ (20 mg, 0.050 mmol) /^fe, 

0.5mol/L 1 - [ 3 - (v^y f-JVT 57) 7p tW] - 3 - ^ ^ 5 K'tt 

N, N- v>y f-fVibJVKT 5 (0.15 mL, 0.075 mmol), 0.5mol/L 1 - fc 

Kn^i/^^y' h y TV*—;V ■ 7k%U'$)(D? u vfr/U&MW (0.15 mL, 0.075 mmol), 
lmol/LN - T ~t^;V\?s< y ^ON, N-yyf;V*;^7 5 K^f (0.75 mL, 
0.075 mmol) *3«ttJ«N, N-^fM?M7 5 K (0.25 mL) ^fflV^T, 1- (4 
-7tf^tV7i?y- i -^7P) -2- [2-7n^-3, 5 - tf ;* (yfdf-^y 
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yfcUf <£> i , 4 -^^T^^mW (0.3 mL) *5 J: XT* 9 7 (0.3 mL) X*$m U 
-^N&3 1 (15 mg, 70%) §r#fcc 

APCI-MS (m/z): 432, 434 (M-H)". 

2- (2— ^n^e— 3, 5 - v't Fo^i/- 6 - 7i^/V7i=/l') -1- (4—7 

^Mi9 0lg3i»-tT, ^9©lS2Tf#fenfc2-^i3*-3,' 5 
- tf ^ h ^v-> b df-V) — 6 — 7 ^ ^/V^7 a, -/^^ (20 mg, 0.050 mmol) fa h , 
0.5mol/Ll- [3- (^W^;/) 7°ntVu] - 3 -^/VTJ/WJfvV 5 F • jft 
^tON, N-^^WM7 5 (0.15 mL, 0.075 mmoD^ 0.5mol/L 1 — t 

Kndp-V^i^y h Ury^/U • fc%U%d<D? n n*^AiI (0.15 mL, 0.075 mmol), 
lmol/LN-^f/Hi^y^^^N, N-^WM7 5 K$§8£ (0,75 mL, 0.075 
mmol) .*3.fctW, K (0.25 mL) SrfflV^, 2- [2-^a 

^•-3, U h^iy* h*f) -6t-7i=/V7x=;H -i- (4-y^- 

/Vtr-^S^— 1 — ^ y ^^r#T % #6>tbyt-fb«^4feSr N 4mol/L^>fb7KPS© 1 , 

4-b^f"i^R (0.3 mL) *5j;tM (0.3 mL) t«L^ fl^Gfe 3 2 

(14 mg, 70%) Sr#^t 0 

APCI-MS (m/z): 405, 407 (M+H)+ 
[H»J 3 3] 

2- (2-70^- 3, Fn^-6-7x^7x^) -l-fc^y^ 

Jau? J 1/ 3 3) 

- tf ^ O b Y v<) - 6-7x ^;^7 a: ^/Vf^ (20 mg, 0.050 mmol) fa b < 

0.5mol/L 1 - C 3 - (v^ ^ / ) 7p tW] - 3 

|^<£>N, K$80c (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 

Kn^^-O':/ h y T^/—7V • 7KfP#5C>^ n n 4v^J4#r$ (0.15 mL, 0.075 mmol), 
lmol/Lt°^y ^y©N, (0.75 mL, 0.075 mmol) & 

£t)«N, N- , 77f"MM7^ K (0.25 mL) ^rfflV^Ts 2-[2-7 > n*-3, 5 
h^r^-y I^vO — 6 -7a^7x=^] — 1 —\?^V \? S / y& 
#T, #k;h/fcte£-4fc&\ 4mol/Lii:^7K*» 1 , 4-^^f-^^ (0.3 mL) *3<fc 
XT*?;—/*' (0.3 mL) «U ^#/3 3 (14 mg, 70%) Sr#fc„ 

APCI-MS (m/z): 390, 392 (M+H) + . 

imMM3 4] 

2- (2-^a^-3, Fo= 3 fv'-6-7x^7x^) -1- (l, 2, 

3, 4-rh7t Kn^y=3r7Py-2 — f/l') (1^3 4) 

9 ©Ig 3 i: IWtfH^ LT N MMM 9 ©IS 2 X^hfhfc 2-7n*-3, 5 
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— tf^'(^ h^v^ h^cis) — 6 —~7au~ ;VZ7 /Ug£g£ (20 mg, 0.050 mmol) 
0.5mol/Ll- [3- ^PtW] - 3 -^^l^/l^iM $ K ■ M. 
it<DN, N — v 5 ^ ^vV7fr/I/AT ^ RSSSSfc (0.15 mL, 0.075 mmol). 0.5mol/L 1 — fc 
Kn^v'^y)/ b ]) TV— A* • yK^a'-^KD^ p n^/^A^^ (0.15 mL, 0.075 mmol). 
lmol/Ll, 2, 3, 4-7K7tKn^ y.^/D^N, N-^^^^AT^ K 

(0.75 mL, 0.075 mmol) *3<ttJ«N, N-^WM7 5 K (0.25 mL) &m 
2- [2-^n*-3, 5 — tf^ (7 h f ^rvO -6-7x=;V7x^ 

/H -1- (1, 2, 3, 4-rb7t Kn^y^/y^-2-^;v) 

#b^fc^^^r, 4mol/L^7X*^ 1 , 4 -Zt^^U-l/MWi (0.3 mL) *3«fct* 
—JV (0.3 mL) T?8yS L, fb-&4S» 3 4 (15 mg, 70%) £r#7c 0 

APCI-MS (m/z): 438, 440 (M+H) + . 

[Hi£M 3 5] 

2- (2-^n*-3, 5 -v^t: Kn^iX- 6 -l-^/I^i; 
({^#3 3 5) 

H«J 9 ©I® 3 t H?«<] 9 ©16 2 -C# b frtfc 2 - ^ n - 3 , 5 

— fcf X h ^ 7 b ^ v-) — 6 — ^ ^ ^vX77 ^ c^/l^H (20 mg, 0.050 mmol) h . 
0.5mol/L 1 - [ 3 - (v^ =f-jVT % S ) ~?n \£;V\ - 3 -^;V^>;V^J^( * F • & 
mM.<DN, N-^^WM7 5: VW-W. (0.15 mL, 0.075 mmol), 0.5mol/L 1 - t 
Kn^rv'^yy f U TV—JV • TRfn^/co^ o n /fr/P-A^j^ (0.15 mL, 0.075 mmol), 
lmol/L^e/I^!J 7©N, N — ^^f/V^AT^ KS8ft (0.75 mL, 0.075 mmol) 33 
£U?N, N-v'^f/^AT? K (0.25 mL) ^J^T, 2- [2-^a-=&-3, 5 

— IT* ^7) - 6 — ~7 a^^-jvy -i-*M!J7x^yySr 
#T, mbthf^ih^^, 4molfLmt7km(D 1 , 4-v^^f->i§^ (0.3 mL) *3J; 

* 7 — /t> (0.3 mL) -eM;® b, ffc^ife 3 5 (14 mg, 70%) £r#fc 0 

APCI-MS (m/z): 392, 394 (M+H) + . 
3 6 ] 

2- (2-^^-3, ^^^^-6-71^/771^) — N — t^/V— 

N-^u tVkTi? b T 5 K (<ffc#4& 3 6 ) 

HW1 9 (Dig 3 i UT> 9 ©It 2 t?# b ^fc 2 - ^ n - 3 , 5 

— tf 7^ h^v'T* h^vO - 6 — *7 zc—jV? (20 mg, 0.050 mmol) ^bs 
0.5mol/L 1 - [ 3 - (vM W 57) 7°n tVx] - 3 5K'S 
g£*&©N, N — f-/U^/UJ^T ^ KSHft (0.15 mL, 0.075 mmol). 0.5mol/L 1 — t 
Kp^7^77 s h V TV—JV • 7XfP^©i^ o n tfvXA^M (0.15 mL, 0.075 mmol). 
lmol/LN-7 f/77°n tV^T ^ 7©N, N — 5? /■ ^JVi^jV^T % YWfll (0.75 mL, 
0.075 mmol) *3J:t^N, N-^^f/7*;7^T^ K (0.25 mL) §rfflV^, 2- [2 
-^n^E--3, 5 -If* (7 h=3fv"7 h^V) - 6 -/i^a^/X] -N-^^ 
/X-N-^n tWT-fe bT? K£:#T, #btbfc^^§r, 4mol/Li&ft7k*© 1 , 4 
-vT^f-^ig^t (0.3 mL) *3j:tJ«7^y— (0.3 mL) T«U 3 6 (13 
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APCI-MS (m/z): 378, 380 (M+H) + . 

imi&M 37] 

2- (2-^n^e-3, 5 -^t Kp^t^- 6 - 7x^7x^) — N— (2— * 
Y^tZ/ol^jv) -N-^WtbT$K (M3 7) 

HJfeM 9 ©Ig 3 £ JrJ«K: LT n HJS^iJ 9 ©Ig 2 7?# b frfc 2 -y'u^- 3 , 5 

— h^v^ h^r^) — 6 — 7 ;c ^/l^ c* ^/^gl^Sfe (20 mg, 0.050 mmol) £>b. 
0.5mol/L 1 - [ 3 - (v^ ^7 ^ J ) fcM - 3 -oi^/i^/i^-^f > K-I 
iS©N, N- f-jVibtV&T % (0.15. mL, 0.075 mmolX 0.5mol/L 1 - t 
Kn^rv^^-^y b U T/wV • Tkfn^tf^ o ptJvW^^ (0.15 mL, 0.075 mmol). 
lmol/LN- (2-^ h df-^:r^vuO ^^-/l/T^^ON, N-^f/l4M7 5 K$g 
fig (0.75 mL, 0.075 mmoD *5«fO«N, N-^fMM7^ K (0.25 mL) Sr^V^ 
T> 2- [2-^n^-3, 5— If* h^r^^ b^vO — 6 — 7x=;k7x^;V] 
-N- (2-;* h^r^^M -N-^'^/VTir h75 K*#T N ^fctL/t-fb^*^ 
4mdl/LttMtoto(t© 1 , A-^jr^Z/W-W. (0.3 mL) * / — ^ (0.3 mL) 7? 

t, fb-a-^l 3 7 (14 mg, 70%) %nft a 

APCI-MS (m/z): 394, 396 (M+H)+ 

immm 3 8] 

2- (2--7 f n^E-3, 5— i>t Kn d r^-6-7x-;U7i^;l/) -1- [4 — (2 

9 ©Ig 3 i: LT> 9 ©XfS 2 7?# b frfc 2 - - 3 , 5 

— If* h * b ^^) — 6 - y =.}Vy » ;r/^g>j:g£ (20 mg, 0.050 mmol) b N 
0.5mol/Ll- [3- fcVl/] -3-xf/^;^^F-t 
t^©N, N-^WM75 KSMR (0.15 mL, 0.075 mmol), 0.5mol/L 1 - t 

Kp drv-^^y h JJ 7 N /^;V • TKfP^/O^ n n (0.15 mL, 0.075 mmol), 

lmol/Ll- (2-^77 7x-^) t^yv^^N, N-^^WM7^1$ 
(0.75 mL, 0.075 mmol) *5j;'T*N, N-^f/k*M7 5 F (0.25 mL) ^fflV^T, 

2- [2-^n^e- 3, b^^) -Q-y ^=.;vy - 

1- [4- (2-i/77 7x^) tr^^^-i — r/v-] ^yy^#T s #bfr 

fcjbl^^ 4moUU&tefcm<D 1 , 4— (0.3 mL) fc,t^^7-;U 
(0.3 mL) t?MU ft^*3 8 (17 mg, 70%) ^#fc 0 

APCI-MS (m/z): 493, 495 (M+H)+ 

immm 3 9 ] 

2- (2-^n^e-3, 5 KP^v'-6-7x^7i^;k) - 1 - [4 - 
y^y-3-^;M^) tf^v^- l — f ;V\ (IM3 9) 

9 (DTM 3 £ l^te LT, MMM 9 ©3 2 7?# b 2-7^^-3, 5 
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- tr* ( b ^ h 6 - 7 a =^;V7 sc. z=.AJgftk (20 mg, 0.050 mmol) h , 

0.5mol/L 1 - [ 3 - "f'fVT % 7 ) 7°n - 3 5 K • 4& 

HK<£>N, N — v 5 ^ f/V*^A7 5 (0.15 mL, 0.075 mmol), 0.5mol/L 1 — t 

p-p df-i^l^y h U T^— • 7K?P#J<£>7 p n tK/^A^^ (0.15 mL, 0.075 mmol), 
lmol/Ll- ( 3 - fc° U vVl^ 9VV) fc^^y^N, N-^WMT;FtS 
(0.75 mL, 0.075 mmol) $5«fctW, N-v'^WMT^ K (0.25 mL) tr/BV^ 
2- [2 -7'n^e- 3 , 5 — If* (7 h^^^ h^vO — 6 - 7 i-;W7 x=;V] - 
x _ [ 4 _ (k o y^^-3—f/^^/^) fc'^yv^- 1 -^/Kl ^/^£r#Ts 
nhfhf^ih^m^. 4mxAILm\ZfcM<D l , 4 -i^^^W (0.3 mL) *5 «fcUM * 
>l> (0.3 mL) T*IL, ft^*3 9 (17 mg, 70%) Sr#/t„ 

APCI-MS (m/z): 482, 484 (M+H) + . 

C^»>J4 0] 

2 _ ( 2 -^n^e-3, 5 Kndfv'- 6 -7x=^7i=/V) -1— (4— ^ 

' ^te09 9 0>X@3 iIH#^LT, ^0IJ9©Xm2-t?#fenfc2-^n-=&- 3, 5 
-h^(^ h^v-^ b^rv-) - 6 -7x^;l/7i^;Vp (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v»7 5 7 ) 7°* tM - 3 —z^f-fls* >vm*?4 

gt©N, N — v 5 .^ s f-Asi£;vJ*T % YW$L (0.15 mL, 0.075 mmol), 0.5mol/L 1 — fc 

Ko^i/^yy h U ry^/V ■ 7kfn#J<7>^ P n zfr/WAjg^ (0.15 mL, 0.075 mmol), 
lmolTL 1 -^y,^t 0 ^7 v^tf^N, N- v>7 f;l/*;l/'A7 ^ K$S£8£ (0.75 mL, 
0.075 mmol) fci^N. N-v 5 ^ K (0.25 mL) £r^T, 2- [2 

_-/ n ce- 3, 5 (7 h^iX/* b^vO - 6 -y^^^y^^/l-] -1- (4 

-^y^;l/t^7^y- 1 — i^/y^ #bfLfc^##l^, 4mol/L^k 
7K*0 1 , 4 - v^^l^lg^ (0.3 mL) *5 £t^7 * 7 — (0.3 mL) -CMb, 
^ 4 0 (17 mg, 70%) Sr#fc 0 

APCI-MS (m/z) : 482, 484 (M+H) + . 

CHJfeM4 l] 

2- (2-^13^—3, 5-v>t Kn^r-V- 6-7i^7i^) Tir b75 F (fl5 
&m 4 1) 

HMj9©Ig3i:lli^bT> lHJfcM 9 ©It 2 T?#k*b;/fc 2-r/n^E— 3, 5 
-t^(7 h^ci/* h^-» - 6 — :7^— ;l/7i=;^Pl (110 mg, 0.26 mmol) 
x _ [ 3 _ ^/i^T ^ 7 ) 7°n - 3 5 K • ifigfeSL . (75 mg, 

0.38 mmol), 1 — t Fn^^yy' b J> TV—J^ • TKfn^J (50 mg, 0.38 mmol), 
7mol/LTV i E-~T<£>7 9 S~-f\$&tiSL (0.1 mL, 0.7 mmol), N, N-^^f^MT 
5: K (1.5 mL) £5£t^nn7jvW» (1.5 mL) MV^T, 2- 3, 5 

1t4k&lfot:4m.6UlMfcfr&<Ol, A-^^r^^mW. (1.5 mL) *5 <fctJ«7 ^ 7 — /l" 
(1.5 mL) «U Ufe4 1 (80mg,97%) £r#7c D 
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iH-NMR'(270 MHz, DMSO-d 6 ) 6 (ppm): 3.23 (s, 2H), 6.54 (s, 1H), 6.69 (br s, 1H), 
7.02 (br s, 1H), 7.12-7.15 (m, 2H), 7.25-7.34 (m, 3H), 9.20 (br s, 1H), 9.92 (br s, 
1H); APCI-MS (m/z): 322, 324 (M+H) + . 

immw4. 2] 

2 - (2-7^^—3, 5-^tKo^r->-6-7i^7x^) -N-^^/^T 
■fehT? K (itS-m 4 2) 

mmm 9 ©ig 3 ^ uc, 9 <Dx©2-r*#feM: 2-713*- 3, 5 

— tf*(p< b^v^ b^"^) — 6 — 7x^7x^ /l>Bfflfe (HO mg, 0.26 mmol) 
± _ [ 3 _ =f-/UT ^ J ) 7n tf/U] - 3 -^c^vl^/l^v 5 ^ 5: K • ^St^lL (75 mg, 
0.38 mmol), 1 - t Kn ^-v^^y b V • tK?0#5 (50 mg, 0.38 mmol). 40% 

^V/KT 5 * y —jnsWfc (0.4 mL, 5.1 mmol), N, N — i? ^ =?■ ;V J*T ^ K 

(l5mL) ^i^PP*/^ (l.5mL) 2-12-73^-3, 5 - }f* 

Ub^^b^vO -6-7x^7,:^] -N-^W*b7^ KSrtT, 
#b^fcf^#>^r4mol/L^7K*W 1 , 4 — ^^^Sffft (1.5 mL) feJ:t>V * / 
■ — /!✓ (1.5 mL) TML, ik&m* 2 (81mg,94%) 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.49 (s, 3H), 3.55 (s, 2H), 6.56 (s, 1H), 
7.11-7.14 (m, 2H), 7.21-7.39 (m, 4H), 9.22 (br s, 1H), 9.94 (br s, 1H); APCI-MS 
(m/z): 336, 338 (M+H) + . 

[H»J4 3] 

2 - (2-7n^-3, 5-i?t KR^-6-7x=;V'7x^) -N, N-v^ 

^/wr -fe h r 5 K (-fk^ 4 3 ) 

^9©Ig3 irHW^LT,. ^ ? ©It2 t#b*lfc'2 - 7a* - 3 , 5 
-tf^(^ b^^ b^vO — 6 -7x-^7x^;l#i6 (110 mg, 0.26 mmol) 

_ [ 3 — =f-;vT % / ) 7c tVV] — 3 — aL^svftjVi^^J 5; K • (75 mg, 

0.38 mmol), 1 - 1 Kn^r^7/ b U77^ • 7k?P#3 (50 mg, 0.38 mmol), 
2mol/Lv ? 7« "f'lVT %W*r b 7 t Kp77 ^« (0.3 mL, 0.6 mmol), N, N- 
f;V*M7 5 K (1.5 mL) JSi^PO*^ (1.5 mL) 2- [2-7 

n*-3, b^V^ h*is) - 6 - 7 a ~/K7 * -N, N-v^ 

fig (1.5 mL) *5«fcW*/— ^ (1.5 mL) «U fc&QB4 3 (83 mg, 94%) Sr# 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.75 (s, 3H), 2.76 (s, 3H), 3.40 (s, 2H), 6.54 
(s, 1H), 7.07-7.10 (m, 2H), 7.24-7.34 (m, 3H), 9.20 (br s, 1H), 9.91 (br s, 1H); 
APCI-MS (m/z): 350, 352 (M+H) + . 

[»J4 4] 
(fb^4 4) 
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cos i ) mmm 1 5 ©it 2 t?# c 2 -^n^-- 3 , 5 - * u b 

h^^) — 6 — T^^/l^^^/l^] S^-tV (553 mg, 1.44 mmol) £rv^n n ^ ^ 
^ (20 mL) te$&#U MJ7x=;>*^7>fy (1.01 g, 3.85 mmol) *3 £OTJ|jb^ 
^ (2.01 g, 6.06 mmol) ^P^lT, ^S.T?2B#^^# bfc 0 ^M^t-7k*5 £U«p 

y ^A7K^T^#bfcft>M7K^^- f y i>^-e^u^^ffT-ew*L^: 0 

=10/1-5/1-3/1) ^Tffi^U 3, 1, l>=3rv^ b^r^) 

-2-7^ >-i£ V (563 mg, 88%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 4.39 (s, 2H), 4.99 (s, 
2H), 5.28 (s, 2H), 7.04 (s, 1H), 7.25-7.48 (m, 5H). 

(Ig2) 7x/^ (70.1 mg, 0.745 mmol) £rN, N-^f;^M7^ K (4 
mL) \zmm U 60%7j<*ft;^- b P -7AiStt^t5:fe (26.3 mg, 0.658 mmol) *5J:lF_h 
fB^#^^3,. 4-i^/P^E— 1, (^ K^tX) -2-7^^/1- 

-^1f^ (98.4 mg, 0.221 mmol) &Mx.X^ ^UT?1H#Pb1W b7c D SJ^M^^tK 
*5J:t>^^y-^^P^T^t3n7^7^Tttt±iL.fc 0 ffllJg Srl^PS-fb^ h y <7A7K 

tz.mm$:ftmm-m? w f^77^- (n-^^-y-w@»^7P=4/i) ^-c^u 

4-^n^E-l, 5-fbx b^rv^ b^v-) — 3 — 2 — :7;n=/W< 

i/i£>- (108 mg, 100%) £#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 4.82 (s, 2H), 5.01 (s, 
2H), 5.30 (s, 2H), 6.80-6.98 (m, 4H), 7.11 (s, 1H), 7.18-7.40 (m, 6H). 

(II 3 ) mi&ffl 2 5 Olg 2 t WlWkfc bT s _hfB-e# h frhfc 4-^n^e-l, 5 - 
}fX h^S* h^is) - 3— 7i/ 2— ~7 ^—/V^Z/^ls (102 mg, 0.222 
mmol) frb, su' (8 mL) 33«fcT*»:|£^ (0:2 mL) SrJ^T, ft^ll4 4 

(79.5 mg, 96%) £r#7c D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 4.76 (s, 2H), 4.92 (s, 1H), 5.75 (s, 1H), 6.77 (s, 
1H), 6.78-7.00 (m, 3H, 7.15-7.50 (m, 7H); APCI-MS (m/z): 369, 371 (M"H)". 

J3£Jfe0!|4 5] . 

6-y^^e-5-y^-/u-4-y^=./u^<^>- 1, 3-vbJ"— 71/ (fb-^^/4 5) 

(Igl) MMffll 4©Igl -e#fetLfc3, 5 - fcT ^ (^h^ 

h^r^) - 2 -7x=;w<yf^ (91.5 mg, 0.205 mmol) Ir^ ^vWVl^^v'' 
K (2mL) U frmfc&Vmi-hV VJ» (27.0 mg, 0.714 mmol) «!*LT, m. 

hi/77^- (tK— y^/ — r-fe b~ f y/^) &j;t^i«Ji^^ b^77^ 

- (a---^f y/i^f;k=4/l) ^TilL, 4-^n^-l, 5 - tf * (^b^ 
v-^ h^vO - 3 ^/W- 2-7x=M^^ (69.6 mg, 92%) £r#7c a 

!H-NMR (270 MHz, CDCls) 8 (ppm): 2.17 (s, 3H), 3.26 (s, 3H), 3.56 (s, 3H), 4.97 (s, 
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2H), 5.27 (s, 2H), 6.92 (s, 1H), 7.12-7.20 (m, 2H), 7.28-7.45 (m, 3H). 

(xm 2 ) mMM 2 5 ©Ig 2 i: LT, ±IB*C# <b H/c 1 , 5 - 

If* (p< h^i/^ b^vO — 3 — ff-As— 2— 7x=;^y^y (63.5 mg, 0.173 
mmol) ^b, J—jV (8 niL) 33 (0.2 mL) ^rffiV^T, 4 5 

(46.9 mg, 97%) £r#fc c 

iH-NMK (270 MHz, CDC1 3 ) 6 (ppm): 2.14 (s, 3H), 4.73 (s, 1H), 5.64 (s, 1H), 6.60 (s, 
1H), 7.20-7.30 (m, 2H), 7.38-7.56 (m, 3H); APCI-MS (m/z): 279, 281 (M+HK 

[H»!l4 6] 

(Igl) WU 5©Ig2-e#bil5 [2 -:/n-=E-- 3, h^rv-^ 
1^^^) _ 6 -7 I ^7 3: =;i/] y fS—A' (1.12 g, 2.92 mmol) &^pp^ 
> (50 mL) ^$¥U Z^n^lt'y^ 1 )^ (2.29 g, 6.10 mmol) %MtlX, Mm 

mmr^mmw^o Rmu^m^mm^t^ mm^mmrxmrnvt^ #e> 

^fc?«^r^y jof^-fr^^? h^77^^ (n -^i?-W^^^-/V=10/l~ 

5/1) 3, b^v^ b^v') -6-7^c^/W< 

yXT/l'Tt K (1.07 g, 88%) £#7i 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.31 (s, 3H), 3.57 (s, 3H), 5.05 (s, 2H), 5.31 (s, 
2H), 7.23 (s, 1H), 7.15-7.25 (m, 2H), 7.35-7.45 (m, 3H), 9.85 (s, 1H). 

(X@2) XfB"e#^tLfc2-^n^- 3, h^v^ h^)--6-7 

^^/l/^yXT/UTt K (448 mg, 1.08 mmol) £r 2 - ^ ^A— 2 — — /V 

(40 mL) i:^oP^y(5 mL) h V -7^ (1.00 

g, 11.1 mmol), y VilXzk*^ b U 7-^ (1.00 g, 7.10 mmol), tK (10 mL) *5<fcTJ<2 
_ 2 --f=f^ (5.00 mL, 47.2 mmol) ^rJB^T, S?I.7?10B#|^# bfc 0 ^ 

Jft^W-TKSr^T^ n n ^/VA^ttffi Lfc c Srl&f mfc^T h V !7-^tK^ 
75«#-bfcf^ m?mmi-hV ^A^WJIU «»T^*L, 2--7*n-e- 

3( 5 _t^ f^v-) -6-7x-;^Ifi (536 mg, 100%) £r#fc D 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.29 (s, 
2H), 7.11 (s, 1H), 7.25-7.50 Cm, 5H). 

(XfS3) Xffi~e#b^fc2-7 f a^- 3, 5 - tf * h h ^) -6-^ 

x^;V^Ifi (52.2 mg, 0.131 mmol) <£rj**y — ^ (8 mL) fcSgfi? U 8fe&& (0.2 
mL) «^T N 60 o C7?1.2B#P H W#Lfc o K^&®ffiT-C«§U j^^4 6 (31.1 
mg, 77%) §r#7c 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 5.08 (br s, 1H), 5.71 (br s, 1H), 6.77 (s, 1H), 
7.30-7.38 (m, 2H), 7.40-7.50 (m, 3H); APCI-MS (m/z): 307, 309 (M-H)\ 

C^»>|4 7] 

2_^n^E--3, 5 - t Fn ^y- 6 - 7 x^;^Sf 1^ f ^ (ft^4 7) 
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(Igl) mMM 4 6 ©Ig 2 X^hfhtL 2 -^n^Er- 3 , 5 - If* b 3^>y h 
^i/) - 6-7^ ^/l^Aflife (52.2 mg, 0.131 mmol) * 7 —/If (4 mL) 
U b U ^ ^/^v-y /l^v^TyV ^ >-02.0mol/Ln — -^^f-V^^ (0.800 mL, 1.60 
mmol) %Mk.X^ m.UX*0.5mmm;W Lfc D ^/»«BETT?ift$tU 2-^n^e- 
3 , 5 - tf* (y h ■ h ^ vO - 6 - ~7 zs. —JV&MMWi* *f~>^ (53.9 mg, 100%) £r 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.31 (s, 3H), 3.55 (s, 3H), 3.57 (s, 3H), 5.03 (s, 
2H), 5.28 (s, 2H), 7.10 (s, 1H), 7.20-7.40 (m, 5H). 

' (Ig2) _hfS-e#bfbfc2-^o^- 3, 5 - (/« b^v^^ b^vO -6-^ 

^/W (53.9 mg, 0.131 mmol) & & 7 — (8 mL) U 
gt (0.2 mL) SrAPpLT, 60°C^1.2H#MS#Lfd o RjS»Sr«ffT"T?aiiie bfcfJL #6> 

U 4 7 (52.2 mg, 100%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.57 (s, 3H), 5.07 (br s, 1H), 5.68 (br s, 1H), 
6.76 (s, 1H), 7.27-7.35 (m, 2H), 7.40-7.52 (m, 3H); APCI-MS (m/z): 321, 323 (M-H>. 

[^6094 8] 

2 — zfu^r — 3, 5-S?fc Kn^- N — 6 - 7s=MyX7 5 K (-fb^ 

^4 8) 

(Igl) mMM4 6<?X®2^#£>*L7c 2-^n^E-- 3, 5 - fcT-X h^r^ b 
^vO — 6-7i^;VgSf^ (90.5 mg, 0.228 mmol) £rv^ PP^^y (4 mL) t 
N, 5 K (0.5 mL) (DU^W-Wc^M U 1-t Kn^y 

y> y T i/— /^ • TkfP^J (148 mg, 0.963 mmol). 1 - [ 3 - 9V^T 5 7 ) 

tf/Kl - 3 -^^VKfr/W^vM' 5; K • i&Sfelft (265 mg, 1.38 mmol) *5 <tt)«40%7 ^/f 
T 5: ^<£>y * y — (0.100 mL, 0.988 mmol) £#n;tT.M.T?20fl#P^# bfc 0 

M^fc*^Rit, y on^MfiW b/c 0 Sr^fP^b^ h y 

^T?gfe^bfc^ ii*itfy-7-A^iu «^ffT-e^5febfc 0 

fc^S^Mil ^ n -7 b ^' 7 7 - (n-^^Wgl^^^vl^l/l) ^T«i^b s 
T 5; K (89.7 mg, 96%) £t#/cl 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.62 (d, J = 4.9 Hz, 3H), 3.30 (s, 3H), 3.55 (s, 
3H), 5.01 (s, 2H), 5.28 (s, 2H), 7.07 (s, 1H), 7.20-7.40 (m, 6H). 

(Ig2) Ilfj2 5<Z)X@2 i:|WIil^bT. _h|E-C# b^fc 2 -^n-=&- 3 , 5- 
tf^ (7 h^v^ h^rvO -N — ^^-6-7a^/W<yX7^ K ,(86.7 mg, 0.211 
mmol) 7>6>s ^y/— /l/ (8 mL) *5 £T*W&E&L (0.2 mL) SrJBV^ fc&W 4 8 
(14.6 mg, 21%) <£r#fc 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 2.36 (s, 1H), 6.55-6.65 (m, 2H), 7.10-7.30 
(m, 5H), 9.48 (br s, 1H), 10.14 (br s, 1H); APCI-MS (m/z): 320, 322 (M-H)\ 
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[»#!J4 9] 

2-^o^-3, 5 -i?fc Ko^-N, N-^f/l'-6-7x-/W<yX7 5 K 
(fM4 9) 

(Ig 1 ) HJfeM 4 8 ©It 1 £ mmfc It; 4 6 ©Ig 2 T?# tbfc 2 - ^ 

5-t*^> b^rv^ h#S*0 - 6 - 7 ^—/I^M^ (90.5 mg, 0.228 
mmol) 1 - t Kn^riX^^y h y ry u ^ • 7jofa#> (148 mg, 0.963 mmolX 

! - [3 - ^vl^T 5 / ) fcM - 3 -^c^vl^/l^-vM 5 K ■ iMMiM. (265 

mg, 1.38 mmol) *5 £1550%^ t^T ^ ^7\zMWt (0.100 mL, 0.954 mmol) £rU^ 
Ts 2-^n*-3, f W f^) -N, N- =?>V— 6 -7 3z 

'=/W<yXr5 K (69.3 mg, 72%) £r#fco 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.65 (s, 3H), 2.76 (s, 3H), 3.30 (s, 3H), 3.55 (s, 
3H), 5.01 (s, 2H), 5.22-5.32 (m, 2H), 7.06 (s, 1H), 7.20-7.40 (m, 5H). 

(X©2) mmmz 5©Ig2 tiftLT, JilB^&ftfc: 2 3, 5- 
tf* b^v-7< h^r^) -N, N-^f ^- 6 - 7x^/W<yX7^ K (66.2 mg, 
0.156 mmol) fab, ^$/-/V (8 mL) *3.fctmS6ift (0.2 mL) SrfflV^ ft&m 4 
9 (64.2 mg, 100%) Sr#fc«, 

iH-NMR (270 MHz, CDCL) 8 (ppm): 2.68 (s, 3H), 2.78 (s, 3H), 5.12 (br s, 1H), 5.75 
(br s, 1H), 6.71 (s, 1H), 7.30-7.50 (m, 5H); APCI-MS (m/z): 334, 336 (M-H)\ 

C»i 5 0 ] 

2_^ n ^-3, ^^-6-7x^/^X7^ K Offc-g^ 5 ,0) 

CE61) H1M4 8©Igl tW^LT^ 6<DXm2T*#fettfc2-^ 

p^E— 3, 5 - \fX K^ri/^ f^V) -6-7x=;^Ift (90.5 mg, 0.228 
mmol) fab, 1 - 1 Kn^^yy' f V 7'/^ • 7K?P#/ (148 mg, 0.963 mmol), 

x _ [ 3 _ (^f;i/7?/) 7°n tVl/] - 3 —au^jvijjvi^^ ■% H* • (265 
mg, 1.38 mmol) *5 «fc Wmol/LT >-4 ~ T <D * * / — (0.100 mL, 0.700 

mmol) 2-7p^-3, 5-^ (^ h^rv^f^) -6-:7^~/W< 

yX7 5 K (31.5 mg, 35%) &r#7t 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.29 (s, 
2H), 5.15-5.50 (m, 2H), 7.09 (s, 1H), 7.30-7.40 (m, 5H). 

(XfS2) mmiH2 5©Ig2 i^UTs Jb|B-e#b^2-ya^-3., 5- 
b^vO -6-7x=;^yX7 5 K (30.4 mg, 0.0767 mmol) fl* 
x^;-;l, (8 mL) *3«fcl**:6ft& (0.2 mL) &jlV^T. fc&>%) 5 0 (27.1 mg, 
100%) £r#fc 0 

X H-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 6.59 (s, 1H), 7.11 (br s, 1H), 7.18-7.30 (m, 
5H), 7.49 (br s, 1H), 9.42 (br s, 1H), 10.11 (br s, 1H); APCI-MS (m/z): 306, 308 
(M-H)\ 
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-a^ 5 1 ) 

1 ) HifeM 4 8 1 t IT, HJteM 4 6 ©IS 2 7?# h fhtz. 2 - ^ 

5— fc*^ h^r^ h^vO — 6 — ^rcc^yt^SWBfe (90.5 mg, 0.228 
mmol) 1 — t Kn^v"<y x / h P • TkfP^' (148 mg, 0.963 mmol), 

1 - [ 3 - ( v 5 ^ 5: / ) 77°n tf/i/J - 3 -^^vl^/l^vM' 5 K ■ (265 

mg, 1.38 mmol) jSit^V^/^T 5 V (0.200 mL, 1.83 mmol) Sr/BVvC % N — 
*?/V-2—'7v*e—3, 5 — fcT^ (t< V^rv^ b^vO -6-7i=MyXT5F 
(89.3 mg, 81%) £r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.29 (s, 3H), 3.54 (s, 3H), 4.30 (d, J = 5.6 Hz, 
2H), 5.00 (s, 2H), 5.28 (s, 2H), 5.51 (bt, J = 5.6 Hz, 1H), 6.75-6.82 (m, 2H), 7.07 (s, 
1H), 7.14-7.42 (m, 8H). 

(Ig2) mifcfflZ 5 ©Ig2 irH^ClLT. _hfBT?#fe*WfcN — ^Vv^- 2 -7/ 
o^&-3, 5 - h^rv^ b^f) -6-7x=;l/^yX7^ K (87.1 mg, 
0.179 mmol) 7>fe, :r.*y— /I/ (8 mL) *3«ktX»4fcgfe (0.2 mL) %m^X s ft&m 5 

1 (48.3 mg, 68%) £r#fc 0 

iH-NME (270 MHz, CDC1 3 ) 8 (ppm): 4.31 (d, J = 5.8 Hz, 2H), 5.06 (s, 1H), 5.56 (br 
t, J = 5.8 Hz, 1H), 5.71 (s, 1H), 6.73 (s, 1H), 6.76-6.82 (m, 2H), 7.10-7.22 (m, 3H), 
7.32-7.40 (m, 2H), 7.42-7.50 (m, 3H); APCI-MS (m/z): 396, 398 (M-H)\ 

mmn 5 2 ] 

2 3 , 5 — S> t K n 6 - 7 ^/V^ x. ^/l^gfe;* ^Vl" Of fc^lfc 5 2 ) 

(Igl) r/^=i^#ffl^T> HJfcM 1 3 (Dig 1 ^#^3 2 — H — K — 3 , 5 - 
If* h^vO - 6 - 7x=/l'7x=A^i^f ;u (8.7. g, 18 mmol) £r h 

jV^l/ (0.15 L) te$g$?L. h !J 7f-/Vt^/^X (7.0 g, 24 mmol) 33£X£t KT^ ( h 
U7x=^7^7) o^^^CEU^ n'p K (l.O g, 1.4mmol) £r#nx_T\ 90°C 
■^ll^ra«# LfCo KlfekSrM*"C?&^I L-7cf£ s »P77 yfbT ^= 7A*^?R 
(0.10 L) ^PiT, MT?2H#m»^Lyt 0 Ki4?il-a-<to«r«BETTf«iiL, Mii^S: 
gfsgfe^^vi, (0.10 L) Ti5fc#b/cf£ s «i^#^«r#ii:T^bfc 0 ^JM £r£frfR 
fiflit f y <7 AtK^?S (10 mL) Tife^LfcfK &7tti»-7- h V 7AT?^1U Ml 

^vWn-^^MJ-i" = 1/9 ~ 1/2) ^TftMU 3, 5 - fcT^ (^ h^v^ b^vO - 
6 - 77 3i ~/k— 2 - tf —7^77 * ^/vgjrgfc^ ^/u (5.4 g, 80%) £r#fc 0 

iH-NMR (CDCls, 270 MHz) 8 (ppm): 3.27 (s, 3H), 3.56 (s, 3H), 3.51 (s, 5H), 5.00 (s, 
2H), 5.22 (s, 2H), 5.45-5.53 (m, 2H), 6.64 (m, 1H), 6.97 (s, 1H), 7.15-7.41 (m, 5H); 
APCI-MS (m/z): 373 (M+H) + . 

(Ig2) ±|B-e#£)tt7^ 3, 5~\?X f^rv'^ b^7) - 6 -7?^~/P- 2 - 
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^^/U^^^mm^^ (5.4 g, 15mmol) Sr**/--*- (0.20 L) ^«f#PU 10% 
Afc* (50% wet., 7.0 g) SrJn^T, **JPBET (0.3 MPa) v SfiT?10l*IJI 
3##L7c 0 R£M^7^ faUllU l^ilTtllLt 
* V y * ^* 7^nv^77^ (^@|^/Wn— ^f" ^=1/9- 1/2) 

^-CWiiU 2-^W-3, 5 -If* (j^h^^f:^) -6-7x^7^ 
/vi^^ ^/v- (4.1 g, 74%) Sr#fc D 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H) 3 46 (s, 2H) 3.25 (s, 3H), 3.52 (s, 3H), 3.58 (s, 3H), 4.96 (s, 2H), 5.23 (s, 2H), 
6.93 (s, 1H), 7.17-7.40 (m, 5H); APCI-MS (m/z): 375 (M+H) + . 

(x©3) mmwKDTM* tmm^x^ ±m^n^t^2-^7u- 3 , 5 -if 

^ (^ h^riX) -6-7a:-/l'7x-^*^^ (4.0 g, 11 mmol) 

(0.10 L) :|8j;tMmol/L&te*SS©l, (40 mL) £rffl 

V^T, 1^5 2 (2.5 g, 88%) &#fc„ 

iH-NMR (CDCls, 270 MHz) 8 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.57 (q, J = 7.5 Hz, 
2H), 3.44 (s, 2H) 3.60 (s, 3H), 4.58 (s, 1H), 5.24 (s, IB), 6.36 (s, 1H), 7.26-7. 50 (m, 
5H)'; APCI-MS (m/z): 285 (M-H)\ 

5n5ft##r (Ci7H 18 0 4 ) £ L-T 

HUMS (%) C:71.20, H:6.54, N:0.01 

ft&m (%) C:71.31, H:6.34, N:0 

[«^J5 3] 

2 _ 3, 5 - 5?k Kb ^V- 6 - 7*=^7x-/l/) -N- (try 5^ 

2 — f ^vV) T"fe b T 5; K (^#3 5 3 ) 
»j 9 ©IS 3 i PiiC L-C, »J 9 ©Ig 2 T«# ^fc^/^^t (llOmg 
0.26 mmol) [3- (^^5/) T^^V^l 

* r-mmrn. (75 mg, o.ss mmoix i-t k* b y ry^ (so 

mg 0 38 mmol), 2 - t° = y /VT 5 ^ (0.04 mL, 0.39 mmol), N, N-S>*^*^ 
AT-' K (l5mLX ^nn*/W, (1.5 mL), *Sj;t* 4mol/L^7K* 1 , 4-v^ 
(1.5 mD. ^^/-^ (1.5 mL) SrfflV^ f 5 3 (52 mg, 50%) Sr 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 3.75 (s, 2H), 4.79 (s, 2H), 6.87 (s, 1H), 
7 10-7 25 (m, 2H), 7.42-7.67 (m, 3H), 7.83-8.09 (m, 2H), 8.62-8.77 (m, 2H), 9.03 (br 
s, 1H), 9.63 (br s, 1H), 10.4 (br s, 1H); APCI-MS (m/z): 413, 415 (M+H) + . 

[^»J5 4] 

2 _ ( 2 -^pt-3, 5-i>t Kn^-6-7x^7x=^) -N- (t?y-5? 
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h^riX^ h ^riX) - 6 - 7 x -^7 x (110 mg, 0.26 mmo]) 

1 - [ 3 - (v 5 ^ f/VT 5; / ) Zfn \f -;v\ - 3 -=c^7Vjo;Vi$i?s( 5 K -^^S (75 mg, 
0.38 mmolX 1 - 1 Fn Sp-S^O'S/ h V T V—JV • 7K?P^ (50 mg, 0.38 mmol), 4 - 
t'jij/PT^y (0.04 mL, 0.39 mmol\ N, N-^WM7^ K (1.5 mL) 33 
j;-0?^nn^7l/A (1.5 mL) ^fflV^, 2- [2 -^n^e- 3, 5 -If* (p< b^iX. 
^ fdr^O - 6 —y^^/V? — N — ( t° JJ v 5 ^- 4 --f /v^ ^/V) T~fe>T 
5 K^#T, #bn7t{b^Sr4mol/L^7X*(7) 1 , 4-^^^^^ (1.5 mL) 
joJ;t»^ 7-/V (1.5 mL) -C&jJSU |k#^5 4 (52 mg, 50%) £r#fc 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 3.73 (s, 2H), 4.76 (s, 2H), 6.93 (s, 1H), 
7.43-7.46 (m, 2H), 7.58-7.70 (m, 3H), 8.05-8.09 (m, 2H), 8.72 (br s, 1H), 9.14-9.17 
(m, 2H), 9.64 (br s, 1H), 10.4 (br s, 1H); APCI-MS (m/z): 413, 415 (M+H) + . 

[^»!J5 5] 

2 - aft/l/ ^ JV- 3 , 5-^tKn^-6-7i =-/vy ^ =^;V^m^ 5 
5) 

^!Ml-e#btl5ft;^l (0.25 g, 0.97 mmol) ^-Jyuu^^y (lOmL) \ZL 
ffiM U ^S^r4°C^-e^Pbfcfts ^^nn^^V^^-/^— 5^/1^ (0.13 mL, 1.4 
mmol) :&£t«fb;*X (IV) (0.17 g, 1.5 mmol) &Mx.X, 4°C7?5^^«# bfc 0 & 
J^^S^^^TK (10 mL) £5£l3 N 3mol/L:^ (10 mL) &Mx:X7 n n ft/UM. (50 mL) 

MUM? f^77^- (n—^U-^/g^^^V^l^) ^TftlL, &e>fcd£iil 
^ (n-^^^^/^^c^-/^ = 1/2) t5i £fc«fc : t) -fb^ 5 5 (0.21 g, 85%) Sr# 

^■NMR (CDCL, 270 MHz) 8 (ppm): 3.65 (s, 3H), 3.69 (s, 2H), 5.32 (s, 1H), 6.52 (s, 
1H), 7.24-7.28 (2 m, H), 7.49-7.56 (m, 3H), 10.04 (s, 1H), 12.46 (s, 1H); APCI-MS 
(m/z): 285 (M-H)\ 

Tcmfttif (CieHwOs • 0.1H 2 O) t LT 
mMtiL (%) C:66.65, H4.90, N:0 
ft&fe (%) C:66.71, H4.97, N:0 

mmm 5 6] 

3 , 5-i?fcKn =3f- *s— 6 - ^ ^yi"— 2 - y =^;vy Ofb-cHfef 5 6 ) 

5 5 -e#btt^h-^#I 5 5 (44 mg, 0.15 mmol) * ? / — J\> (10 mL) \Z. 
i§#¥U 10% '<y-y^^BM (50% wet., 40 mg) Sr^P^T, 7X*JPffT (0.3 MPaX 

^^8Bfr^s#Lfc 0 s^M^^«iib, mm^mmrxmrn^t^ ft^nm 

^p-7f^77^- (t< ^ 7 — /W^ 7 n n /JvP-A = 1/9) \^X^U U £ £> l^^h (Wt 
^cc^Wn-^^f-^1/4) r J; (9 5 6 (31 mg, 74%) £r#fc 0 
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iH-NMR (CDCI3, 270 MHz) 8 (ppm): 2.11 (s, 3H), 3.42 (s, 2H), 3.62 (s, 3H), 4.56 (s, 
1H), 4.95 (s, 1H), 6.41 (s, 1H), 7.24-7.28 (m, 2H), 7.41-7.51 (m, 3H); FAB-MS (m/z): 
273 (M+H)+. 

T^m^m (C16H16O4) t tt 

mWM (%) C:70.43, H:5.92, N:0.35 
tUMIt (%) C:70.43, H:5.92, N:0 
C^»!l5 7] 

1-' 3, Kn^-6-7x^7x-;k) (ft 

&m 57) 

(ig 1 ) mmm 4 6 ©n 1 btt^ 2 - ^n^— 3 , 5 - tr * h h 

=3rv0 - 6 -7*=MyXr^l: K (328 mg, 0.860 mmol) ^ f7t Ko7 7 
V (5 mL) I^L, mm^0°C^^mVf^ S.Omol/LJlft^^/^^^A 
cooz— ^/H^ (0.600 mL, 1.80 mmol) £r7JfJx.T. I^MS"eiB#ra*# L7c„ Si&M 
^7— /u*3<tt^7KSr*P^-C^ o n^/PA-t?ttf±lbfc 0 £rl&fn:fe£ft^ h 

# ^> tLfc^S^ y 77 ^77 7A^Pvb^77>f- (n— V/@^^^-/V=4/l 
-2/1) fc-OftKU 1- 3, 5 -If* f^v-y b^^) -6-7 

a =;W7 a ^/^] 7n^V — JV (171 mg, 48%) £r#fc D 

iH-NMR (270 MHz, CDCla) 6 (ppm): 0.80 (t, J = 7.4 Hz, 3H), 1.70-2.10 (m, 2H), 
2.50-2.70 (m, 1H), 3.25 (s, 3H), 3.56 (s, 3H), 4.50-4.70 (m, 1H), 4.97 (s, 2H), 5.27 (s, 
2H), 6.97 (s, 1H), 7.10-7.26 (m, 2H), 7.30-7.46 (m, 3H). 

CPS 2) _LfB-C#fe*Wcl- [.2-70^-3, 5-*?X h*^* h^vO - 
6 -7x^7x^] -7u/^J—;V (78.1 mg, 0.190 mmol) ^nn^y (10 
mL) fcf&jftV^ ~?v*J*WHfVi?~&& (262 mg, 0.697 mmol) %JPx:T, ^M~ei5 

-Wo > 7f^77^- (a-- ^t7#^xf;U=2a) fc-OfitJSU 1- [2-7 
n^e-3, 5— -tr^. h=¥v^ h^ri/) - 6 - 7 ^~/k:7 /n/W (63.7 
mg, 82%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 6 (ppm): 0.82 (t, J = 7.1 Hz, 3H), 2.27 (q, J = 7.1 Hz, 
2H), 3.31 (s, 3H), 3.56 (s, 3H), 5.03 (s, 2H), 5.29 (s, 2H), 7.07 (s, 1H), 7.20-7.40 (m, 
5H). 

(Ig3) »J2 5©I|12i»U, _LfB-C#b*L£ 1 - [2-7^^-3, 
5— feT* h^r^ b^rv") -6-7x^;l/7x-^] 7°n^7 7 (60.2 mg, 0.147 
mmol) 33>b. ^ (8 mL) *3 J; (0.2 mL) SrJEV^ ftl^ 5 7 

(46.2 mg, 98%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.83 (t, J = 7.3 Hz, 3H), 2.28 (q, J = 7.3 Hz, 
2H), 5.06 (s, 1H), 5.68 (s, 1H), 6.73 (s, 1H), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H) 

-82- 



WO 2005/063222 



PCT/JP2004/019742 



APCI-MS (m/z): 319, 321 (M-H)\ 

[|H»J5 8] 

2_ 5 - v^t Kn ^r^- 6 - 7 x^;k7x^;U=7x^=^ h y (At 

&m 5 8) 

CDg 1 ) 4 6 ©Ig 1 X'^bfrt' 2 -^X2^- 3 , 5 - If* h b 

3,^) -.6-7x=;^yXT;^ft K (201 mg, 0.528 mmol) ?rf>7t Ko7 7 
V (10 mL) MS#FU ^^0°C^-e^*Pb7hft. 3.0moiyL*^7^^yW^i/t> 
^(7)^— y'A'fgm (0.500 mL, 1.50 mmol) mM.MX*2ti&mWfr Ufc a 

fc 0 #btWUESig£r>JJ % ? JVD y f^77^- (n— .^JWBtEfe^/i' 
=4/1-2/1) laftlL, 1- [2-^n^E— 3, b^rto* b^V) -6 

-7^^7^7^^/^] - 1 -^~7l^ ^/ — /V (244mg, 100%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.20-3.30 (m, 1H), 3.29 (s, 3H), 3.55 (s, 3H), 
5.02 (s, 2H), 5.24-5.30 (m, 2H), 5.93 (br d, J = 11.5 Hz, 1H), 7.00-7.30 (m, 10H), 
7.07 (s, 1H). 

(Ig2) ±mxnbtitil- 3, h^v^ h^i/) - 

Q—7^^;V7^~/V] - 1 -y^^jV^ $ J — /V (96.1 mg, 0.209 mmol) £rv^ n- 
n^y (10 mL) lE&fcFU ~?v^t°V i?~&J» (238 mg, 0.637 mmol) 

X-X s ^uxi5mmmw^ a Rfom&m&mm^ mm^mmTxmm^ti. #b 

tifcaS^7>©fI ^n-7b^77^- (a-^^i7-W^^^/t^=2/l) ^T^U 
3, 5 — If;* b^rW h^) - 2 — ^d^e-— 6 — T 7 ^^/^^^— 7^=7^^/^ 
= ^b> (87.2 mg, 91%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.32 (s, 3H), 3.58 (s, 3H), 5.06 (s, 2H), 
5.30-5.36 (m, 2H), 7.05-7.35 (m, 7H), 7.17 (s, 1H), 7.40-7.50 (m, 1H), 7.60-7.67 (m, 
2H). , 

dg3) mnm2 5©xfM2 tmrn^i^x, ±mxnbth% 2--?n*e-3, 5- 

tf ^ f^^y h^rv-) — 6 — 7^^7l/^^^7V-= 7^ =7^=<7" 1- > (85.2 mg, 
0.186 mmol) ^&S*-A> (8 mL) *3 «k tm&lfe (0.2 mL) Sr/lV^T, {^^5 

8 (67.6 mg, 98%) £#fc 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 5.07 (s, 1H), 5.72 (s, 1H), 6.83 (s, 1H), 
7.10-7.40 (m, 7H), 7.44-7.54 (m, 1H), 7.60-7.70 (m, 2H); APCI-MS (m/z): 367, 369 
(M-H)-. 

imt&m5 9] 

3 _ ( 2 -7n^-3, 5 -v>t Kn^V- 6 ^=-}V~7 T? V 

71/ Offrg-ft 5 9) 

(Xfll) »^J4 6©Itl'e#f ) W2-7D*-3, 5 -If* Uh^v^h 

-83- 



WO 2005/063222 



PCT/JP2004/019742 



.3,^) -e-y^-y^yXr^ft K (107 mg, 0.281 mmol) Srb^xy (lOmL) 
£?§$?U h y ^ (300 mg, 0.896 mmol) SrJP^. 

^n-^ (a— drf-W|^^^=2/l) tttSU 3- [2-7/n^Er 

-3, 5-lf^(^ h^v^ f^vO -6-7^^^7^/^]T^ ]J/^^^/V (113 
mg, 92%) &#fc 0 1 H-NMR (270 MHz, CDCI3) 8 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 
3.66 (s, 3H), 5.01 (s, 2H), 5.29 (s, 2H), 5.59 (d, J = 16.5 Hz, 1H), 7.07 (s, 1H), 
7.10-7.18 (m, 2H), 7.25-7.40 (m, 3H), 7.57 (d, J = 16.3 Hz, 1H). 

(tm 2 ) mmm 2 5 ©ig 2 trnrn^^^ ±mxn h nit 3 - c 2 - -? p ■=& - 3 , 

5 -If* h^v^ h^vO -6-7s-A'7s-/H 3J /^SM (76.6 mg, 
0.175 mmol) ^/-/V (8 mL) *3.fO*:itt8fc" (0.2 mL) &JBV^ 5 

9 (59.7 mg, 98%) £r#fco 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.67 (s, 3H), 4.95 (s, 1H), 5.66 (d, J = 16.3 Hz, 
1H), 5.76 (s, 1H), 6.74 (s, 1H), 7.15-7.25 (m, 2H), 7.35-7.65 (m, 4H); APCI-MS 
(m/z): 347, 349 (M-H)\ 

imnm eoi 

(^^16 0) 

(XS 1 ) 4 6 ©Ig 1 '"C#£>*l5 2 -:/n 3 , 5 - tf * b ^ ^ f> 

_ 6 _ 7l ^yxWt K (108 mg, 0.284 mmol) h/K^^ (10 mL) 
iC^HIU (Tir^/I^^ W) h V -7^~;i>"fo ^7fr? 1/ (272 mg, 0.854 mmol) 5: 
AUx.Ts 80°C^7.5H#F^«#l^c D K*S»^*Sr«JETTf»«6b N #b*L*:&aES:#St 
n-^ f^77^- (a-^^fy/i^^=2/l) ^Tfti^b, 4- [2-^ 
n^e- 3, 5-fcT* (^ b^e-Vp* h^) - 6 -V ^=r>V\ 7*#-3 -^V 
- 2 (129 mg, 100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.10 (s, 3H), 3.29 (s, 3H), 3.57 (s, 3H), 5.02 (s, 
2H), 5.30 (s, 2H), 5.85 (d, J = 16.6 Hz, 1H), 7.08 (s, 1H), 7.10-7.18 (m, 2H), 
7.25-7.40 (m, 4H). 

(x@2) mmm2 5©ig2 tmmz.\^x, ±mx*mz>nfr4- [2-7^-3, 

5 -If* h^v^ h=¥v-) - 6 -7^=/I/7^=/K] 7/^—3-^^-2-^-^ 
(76.6 mg, 0.175 mmol) ^«b. ^ 7 (8mD *5.fct5*itt» (0.2 mL) SffflWC, 
f fr£4fc 6 0 (59.7 mg, 98%) «r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.10 (s, 3H), 4.97 (s, 1H), 5.76 (s, 1H), 5.92 (d, 
J = 16.5 Hz, 1H), 6.75 (s, 1H), 7.16-7.34 (m, 6H); APCI-MS (m/z): 347, 349 (MH>. 

mmm 6 1 ] 

6 _^ p ce- 5 }.^-4-7i=M^y- 1, 3-^^(1^6 1) 

(Xg 1 ) »J 4 6 ©III 1 1# b ^ 5 2 - 7n * - 3 , 5 - « U b^v^ b 

-84- 



WO 2005/063222 



PCT/JP2004/019742 



-3^) _ 6 -7 i= ;KyX7;krt K (150 mg, 0.393 mmol) 9 xi xi * # -y 
(10 mL) \ZfflR\s1tofthft>1t&Wi\tm-?vuTg l &W&& (472 mg, 2.74 mmol) & 

bfc 0 UhfifzMm^m.olfhT y^=T©^ * 7 — (12.0 mL, 84.0 mmol) 

&iw?tx, muxmrnmn^m. Rmm^mmrxmmvf^o &t>tntnm&& 

-%mm? f^77^f- (n-^^f-Wft^^/^/l) fcTlSaaU 2-:/n^r 
-3, 5 -If* (7 b^r^ h ,dr V) ' - 6 - 7 x^/k7 1 / (115 mg, 79%) £r 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.27 (s, 
2H), 5.61 (s, 1H), 6.69 (s, 1H), 7.30-7.50 (m, 5H). 

(x©2) ±mxnbthtc2-y^^- 3, 5-« (n^n^) -6-^ 

^^/V^^/— 71/ (66.6 mg, 0.180 mmol) £rN, N-^^fMM7 5 K (5 mL) 
«?L N 60% TK*^-?- b V t7J^mW^W.m (22.5 mg, 0.563 mmol) £>J:t>*^^ 
/WijfEgt (0.0600 mL, 0.634 mmol) ^7JP^lT v ^S."eiB#^«# Lfc D gOE^I^OK 
SrAP^T, ^ nn^ttttH bfc„ W^S^S*^ b P V J*7KWmxm&Ufc 

Jp^a-^b^T^- (n— ^rf">-/^^^-/l-=4/l) 4-^n^e- 3 

-^h^fv'-l, b^iX) - 1--7 ^—JV^l/^ll/ (66.3 mg, 

96%) £#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.31 (s, 3H), 3.38 (s, 3H), 3.56 (s, 3H), 5.01 (s, 
2H), 5.27 (s, 2H), 6.88 (s, 1H), 7.25-7.50 (m, 5H). 

(XH3) »]2 5©Ig2i:»tT, ±W>Xnbfhfc 4 -^n^E- 3 b 
^V-l, (7 b^iO* b^vO - 2 -:7a^/W<^if ^ (50.8 mg, 0.133 

mmol) fab, ^#;<-/U (8 mL) *3j;tJ«iti» (0.2 mL) ^rffiV^T, ft^#> 6 1 
(23.8 mg, 61%) &.#fc 0 , 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.70 (s, 3H), 5.41 (s, 1H), 5.58 (s, 1H), 6.35 (s, 
1H), 7.25-7.50 (m, 5H); APCLMS (m/z): 293, 295 <M-H)\ 

6 _^f n ^._5_ (2-t Kn^r^x^) - 4 -7 ^c=/W<^if V- 1 , 3-^ 
' — A* ttb^* 6 2 ) 

(31) ^MJ 9 ©Ig 1 -C-#f)tlfc 2 -7^^- 3 , (^^f^f 
-6-73; ^ (376 mg, 0.885 mmol) ^rf7t Kn777 (10 

mD mm^o°c^x^m^t^ ^mitr^^-v^v^?^ (39.3 m g , 

1.04mmol) ZMfLX, I^^ST'6B#TO# Lfc D ^^l^^fn«-7" b !> <7«M< 
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(n-^^f-i//^^ ^7^=10/1— 5/1— 3/1) 2- [2-^n-=E— 3, 5- 

(;* f^rv^ b^r^) -6-7i^7i^/V] (344 mg, 98%) & 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.14 (t, J = 5.3 Hz, 1H), 2.92 (t, J = 7.9 Hz, 
2H), 3.26 (s, 3H), 3.56 (s, 3H), 3.65 (dt, J = 5.3, 7.9 Hz, 2H), 4.97 (s, 2H), 5.27 (s, 
2H), 6.95 (s, 1H), 7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

(Ig2) mmm2 5©Ig2 tWlM^^X, _hfBTr#b*L7c2- 3, 
b=3r>^^ b^rvO - 6 - ~7 a^^-7V7 ^=^/V~\ J—;V (87.5 mg, 0.220 
mmol) ^ (8 mL) &£.Tim&k (0.2 mL) £J^T, 6 2 

(56.6 mg, 83%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.10-1.24 (m, 1H), 2.85 (t, J = 7.7 Hz, 2H), 
3.56-3.70 (m, 2H), 4.65 (s, 1H), 5.67 (s, 1H), 6.63 (s, 1H), 7.20-7.30 (m, 2H), 
7.40-7.56 (m, 3H); APCI-MS (m/z): 307, 309 (MH)\ 

imMw 6 3] 

2^7x=;l^<y^y- 1, 3, 5 - h V ^ (it^-^d 6 3 ) 

Hii&M 2 5 <DIg2 £ Lt,»J 6 1 ©X© 1 XUbfrhfc 2-^n^r- 3 , 

5 _ |s dr^yy ]> i>0 — 6 — ~7 s.=-?V'y cc J (33.3 mg, 0.0902 mmol) fa 

ib N c^y — /!/ (8 mL) feJ:t;l« (0.2 mL) ^mv^X, 6 3 (22.0 mg, 

87%) £#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 4.95 (s, 1H), 5.32 (s, 1H), 5.49 (s, 1H), 6.36 (s, 
1H), 7.35-7.60 (m, 5H); APCI-MS (m/z): 279, 281 (M-H)\ 



[»J6 4] 
J>V (ik&m 6 4 ) 



— 4 — 7x=;W<^ 1 , 3— v 5 ^-— 



(Ig 1 ) il^J 6 2 ©Ig 1 "Cf life 2 - [2-^n*-3, 

h^Z/) — 6 — yau=.;vy — 7P- (97.8 mg, 0.246 mmol) £:N, N 

-i?**3-7V7fr7VJ*T$. K (4mL) fcfi&HfU 60% 7K*{b^ h U ^ (39.0 
mg, 0.975 mmol) &5 £X$S Vit* T'A' (0.100 mL, 1.61 mmol) ^TiP^T. ^li."^lB# 

mm^mamt-r h v v ^ ?kw^xmw- l fc ^ , m^mmi- h v t/^xm^, w& 

&mi±TXm£;l<s 4-7o*-3- (2-* h*ci/^M -1, 5 -If* h 
^-y^ h^vO -2-7^— 7W<i/if^ (115 mg, 100%) &r#7c 0 

!H-NMR (270 MHz, CDCI3) 8 (ppm): 2.86-2.96 (m, 2H), 3.16 (s, 3H), 3.26 (s, 3H), 
3.32-3.45 (m, 2H), 3.57 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, 1H), 7.14-7.20 (m, 
2H), 7.30-7.45 (m, 3H). 

(X?S2) ^j2 5 0Ig2iHttLT, ±mxnhflfc4-yu^-3- (2 
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-y h^c^^M ~ 1, b^rV) - 2-^^— /W^i?^ (115 

mg, 0.278 mmol) ^fe. ^^y-/l^ (8mL) (0.2 mL) SrJlV^T, 

^6 4 (68.3 mg, 76%) £r#fc„ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.80-2.88 (m, 2H), 3.17 (s, 3H), 3.30-3.40 (m, 
2H), 4.65 (s, 1H), 5.68 (s, 1H), 6.62 (s, 1H), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); 
APCI-MS (m/z): 321, 323 (M-H)\ 

imMw 6 5] 

1- 3, 5— Kndp-V— 6— &u/^—2.— 

(ft^#)6 5) 

(Igl) mmW9<DJM3 kfmmz^Xs ^»J9<^X©2^b*Wc2-:7*P^r 
-3, -6-7x^7^=;^ (l.0g,2.5mmol) 

frb, 1 - [ 3 - (v^ ^vl'T 5 7 ) tVl/] - 3 -^fVijjV^^ % K • ifcfcgfc 
% (560 mg, 2.9 mmolX 1 - 1 Ko ^ V-^^ h V TS—A> ■ /KfP^I (400 mg, 3.0 
mmolX h JJ xf;^7 5 ^ (0.45 mL, 3.2 mmol) h =¥v^ 5 ^ ■ 

it (300 mg, 3.1 mmol) ^rffiV^T. 2- [2— ^n=E— 3, 5 -If* (y h 
-6-7x=;V7x^;l/] -N- (^ h ^/V) 7th7$ F (520 mg, 

47%) =Sr#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.13 (s, 3H), 3.26 (s, 3H), 3.46 (s, 3H), 3.55 (s, 
3H), 3.72 (s, 2H), 4.98 (s, H), 5.27 (s, 2H), 7.01 (s, 1H), 7.19-7.23 (m, 2H), 7.30-7.37 
(m, 3H). 

(X@2) _LfBX?#b^fc2- [2-^^-3, 5 - tf ^ f^r^ f^^) - 

-N- b^V^^vvO TirfT^ K (96 mg, 0.23 mmol) 
b7t Kn77^ (3.0 mL) fc$&#U tK^TT^# Lfcfl* fe l.Omol/LH^y <^ 
/l^r^^%/^J^(DT h7t Ko'7 7^^S (0.5 mL, 0.5 mmol) £r?STb. $ 
Mt?3^P B m#Lfc 0 Sra^7K*5i»^^^»^T^bfc 0 #4||g&r2mol/L 

P XJfjVtj? J*? o-v b^77^- (g^^/Wn-^=3r1^=l/4 —1/2) fcTWSS 
U 1- [2-^n^-3, 5-tf* (y h^iX^ h^vO -6-:7^~/K7^~/K] 
2 - ^-^ (63 mg, 67%) §r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.06 (s, 3H), 3.27 (s, 3H), 3.55 (s, 3H), 3.71 (s, 
2H), 4.99 (s, 2H), 5.27 (s, 2H), 7.01 (s, 1H), 7.11-7.15 (m, 2H), 7.33-7.35 (m, 3H). 

(IS 3) ^ 1 ©Ig4 i Pit LT % ±mxnhtltcl- [2-^n^E- 3, 
5 — tf* (^ h^v^ h^ri') —6—7 x^;V7s^]7n 2—^ ^ (60 mg, 

0.15 mmol) (8 mL) *5«tt^l^ (0.2 mL) ^fflV^, ffc^Jfe 6 

5 (40 mg, 83%) Sr#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.06 (s, 3H), 3.00 (s, 2H), 6.65 (s, 1H), 
7.19-7.23 (m, 2H), 7.44-7.48 (m, 3H); APCI-MS (m/z): 319, 321 (M-H)\ 
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mM&\ 6 6] 

3- {3- [2, Kn^v/-6- Y*cZ<'j3/Vi$~;Vf5-;V) 7 ^~;V\ 

T^U;^ (M6 6) 

cps i ) m-mm 2 on 2 1 mm?, it, 2 ©ig 1 -e# & axg 2 - ( 3 - 

7^/l^^/l/^^— /V) - 3, 5 - \f7 (;* h^rv-^ b^vO ^^^/Vl^^^/l/ (2.1 g, 
5.5 mmol) ^ b , (tert- ^ b ^v^/I^— /l^ ?7U) MJ7i —Aofr;* * 7 ^ (2.7 
mg, 7.1mmol) 33 J; U« h /l^c (50 mL) £rfflV^T N 2- {3 - [2- (tert-^h^r 
Z/%j\s7$~/U) \f^;v~\ 7 zr.^;v) -3, 5 — *?X f^iX^ h^rvO y^—yl^ 
^ ^vV (2.6 g, 99%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.52 (s, 9H), 3.27 (s, 3H), 3.38 (s, 2H), 3.51 (s, 
3H), 3.56 (s, 3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.35 (d, J = 16.5 Hz, 1H), 6.72 (d, J = 
2.5 Hz, 1H), 6.83 (d, J = 2.5 Hz, 1H), 7.21 (m, 1H), 7.35-7.48 (m, 3H), 7.56 (d, J = 
16.5 Hz, 1H). 

dg 2 ) mmm 1 ©is 4 1 mm^ tt, _his^?# h f^tz. 2 - { 3 - c 2 - (tert 

-T'b^^/V^^) If^/V] :7a^/W -3, 5 — If* (7< b=3r^^ h^V) 7 
^^jVW$k*^-^ (58 mg, 0.12 mmol) 4mol/L^t:7X*0 1 , '4 — v^^iT^ 

f» (1.0 mL) fc'iW y^n/^y-/^ (1.0 mL) ^J^T, -fkl^>6 6 (Dfe^^ 
#T> $ h Ki^^S 6 6 (D&^^r v 5 ^ a n ^ ^ ly^W^n U 6 6 (21 mg, 

52%) £r#fc D 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 3.27 (s, 3H), 3.45 (s, 3H), 6.22 (d, J = 2.0 
Hz, 1H), 6.32 (d, J = 2.0 Hz, 1H), 6.45 (d, J = 15.8 Hz, 1H), 7.12 (d, J = 7.8 Hz, 1H), 
7.34-7.40 (m, 2H), 7.54-7.60 (m, 2H), 9.27 (s, 1H), 9.12 (s, 1H); APCI-MS (m/z): 
328 (M-H)". 

3- {3- [2, 4-v 5 ^ Kn=3rv—6 - h 7^=^/W] 
7^=-M 7°n^m (»6 7) 

OPS 1 ) 6 6 ©If! l -C# bfrlfc 2 - { 3 - C 2 - (tert-:/ h 

M tf^/l/J 7^~M -3, 5-bf* (?>■ b^v^ f^vO ^^—/l^lM^Vl' (300 
mg, 0.63 mmol) £r@1^^5vv (20 mL) ^$?L S 10%^ 9 7 ^BM (50%wet. 
100 mg) ^Px.T. TkSttUffT (0.3MPa) s ^1^30^^*^ Lfc D KJ^^fe^ir 

^n^f^^^^f— (^^^^/Wn-— ^fi7-^=l/4~l/2) ^T»$^L, 2- {3- [2 
- (tert —^V^r^TJ/ls-tf— ;V) 7 -3, 5 - tf * (^b^iX^f 

df-^/) ^^/l^^^vX (290 mg, 97%) £r#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.41 (s, 9H), 2.53 (t, J = 7.7 Hz, 2H), 2.91 (t, J 
= 7.7 Hz, 2H), 3.28 (s, 3H), 3.37 (s, 2H), 3.50 (s, 3H), 3.58 (s, 3H), 4.99 (s, 2H), 5.18 
(s, 2H), 6.71 (d, J = 2.3 Hz, 1H), 6.81 (d, J = 2.3 Hz, 1H), 7.01-7.03 (m, 2H), 7.15 
(m, 1H), 7.29 (t, J = 7.3 Hz, 1H). 
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(IS 2) 1 OIg4 £ LT, iifB-t?#6>frL;fc 2 - { 3- [ 2 - (tert- 

^b^r^^tov) ^^-}V\ ^ji^7V} -3, 5 — « h^v^ h^^) 77^ 
(130 mg, 0.27 mmol) frbs 4mol/Lii/fb7Kf^<£> 1 , 4 — v^^rlJ-^ 
(1.0 mL) $=>£X$4 y^n^y— /V (2.0 mL) ^ffiV^T, 6 7 (56 mg, 

62%) £r#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.67 (d, J = 7.3 Hz, 2H), 2.97 (t, J = 7.3 Hz, 
2H), 3.34 (s, 2H), 3.57 (s, 3H), 6.36 (d, J = 2.3 Hz, 1H), 6.40 (d, J = 2.3 Hz, 1H), 
7.05 (m, 2H), 7.21 (m, 1H), 7.38 (t, J = 7.6 Hz, 1H); APCI-MS (m/z): 329 (M-H)\ 

immm 6 8 ] 

3- [3- (5-^0^-2, 4-v?t Kn^->-6-^ h^^;^;^f;V7 
=^^;V) 7x^]Vp/^H (<ft;i^6 8) 

at 1 ) mmm 1 <dhu 2 1 mm\^ it, mmm 6 7 ©it 1 2 - { 3 

- [2- (tert-^hdrv^^/^—/^) ^5vKl 7x=;V) -3, 5 - 1"^ 

J* b^iX) 7rc^/l/g^y ^/U (140 mg, 0.28mmol) N-^n^^^^ 
K (70 mg, 0.40 mmol) *5 J^M^St (4mL) £JlV^T, 2- {3 

- [2- (tert-y fdrv^/Vtf;— /l^) ^^/^] ;7rc~/W -3, 5 - i?X 
^ b^r-y) r^^/l^^^vi/ (110 mg, 68%) £r#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 1.41 (s, 9H), 2.53 (t, J = 7.7 Hz, 2H), 2.91 (t, J 
= 7.7 Hz, 2H), 3.28 (s, 3H), 3.55 (s, 3H), 3.60 (s, 2H), 3.64 (s, 3H), 4.99 (s, 2H), 5.28 
(s, 2H), 7.00-7.11 (m, 3H), 7.20 (m, 1H), 7.29 (t, J = 7.6 Hz, 1H). 

(Ig2) Mil©It4i»LT, _LfB-e#btL5 6-^n^--2- {3- 
[2- (tert-^ b=3ri/^7/^#=/V) ^^"/H 7i=/W -3, 5 — t"^ h^v";* 
h^rv-) 7^^/^^^^/^ (110 mg, 0.20 mmol) 4mol/LMi7j<^<Z> 1 , 4 

-v^^f-^l^ (1.0 mL) JSiWVT'P^;^ (2.0 mL) SrfflV^. 6 
8 (45 mg, 68%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.68 (t, J = 7.3 Hz, 2H), 2.98 (t, J = 7.3 Hz, 
2H), 3.55 (s, 2H), 3.65 (s, 3H), 6.63 (s, 1H), 7.08-7.11 (m, 2H), 7.29 (m, 1H), 7.41 (t, 
J = 7.6 Hz, 1H); APCI-MS (m/z): 407, 409 (M-H)\ 

IMMM 6 9] 

2-Ti?^Vl/-3, 5 —Z?K Kadp-i/— 6 — 7 ^~)V7 ^~;Vffi^.**f-jV Offc-^Hfc 6 
9) 

(Ig 1 ) 7Vi^^#ffll5;T\ 1 3 ©IS 1 "C#bti5 2 — a — K— 3 , 5 - 

tT^ (^ h^rv-y b^vO —6—Z7^~;V'7^~;l<^$k?.=f-;\' (4.8 g, 10 mmoD h 
(0.10 L) K38#FU b P 1 h^riXtr=.^)^X (4.8 mL, 14 mmol) 

*3j:trtr^ ( h y 7x=;^7^y) /^7 S^ACEOV* p U K (0.71 g, 1.0 mmol) 
3rj&n£.T\ 90 c Ct?4«m#L7t o SJSiS^Sr^ia^-C^jfePbfc^s i^7yft* 
P^AtK^ (50 mL) ^Bx.T2B#f B W#b/to KJ^Ml^) T^iiil L-fcfJL 
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?j*x*nm^, mm^u}±T-vm* ufc 0 nhtitz.mm&'rh^t ^77^ (30 

mL) CSfllU 3mol/Litgg (30 mL) SrflP&T. ^T?2B#P H W# bfc 0 
^^vk (0.10 L) ^Jn^LT^SKb/to '^Jl&l&fn^cBfezk^?- b y !7AtK^^ (50 
mL) S8«kt#&fq:£fl^ b !7 !7 J^ykWW (10 mL) Tlll&gfc^ bfc#, MtR«^ b V 
V A "tf (fejft U *3KSr«£ET*^S* b7c D # b iifcSi^^ y 77 <7Vv# 7 ^ ? n ^ b 
^77^- (n-^^-y-^/^^^/^l/O—l^) I'Tiib 2-7**^/^-3, 5 
- tr* (^ b b ^» - 6 - 7 ^=-^^m.^ f-J>^ (3.4 g, 85%) 5r#fc 0 

iH-NMR (CDCI3, 270 MHz) 8 (ppm): 2.57 (s, 3H), 3.29 (s, 3H), 3.47 (s, 2H), 3.58 (s, 
3H), 5.03 (s, 3H), 5.24 (s, 2H), 6.98 (s, 1H), 7.12-7.15 (m, 2H), 7.33-7.40 (m, 5H); 
FAB -MS (m/z): 389 <M+H) + . 

(I§2)'Wil©Ig4 fit^tt, _h|B-e#ej^fc2-T-fe^/U-3, 5- 
tT* (7* b^v^ b^r^) — 6 — 7^-;^7i= /I'BfBfcT* ^vl' (2.5 g, 6.4 mmol) 
b> 7* 9 J (40 mL) &£XMm6UIJM.{toki&<D 1 , 4 - v^^rf" W« (40 mL) 
£r/l^T s ft^*6 9 (1.4 g, 73%) £#fc„ 

iH-NMR (CDCI3, 270 MHz) 8 (ppm): 2.58 (s, 3H), 3.59 (s, 3H), 3.69 (s, 2H), 4.97 (s, 
1H), 6.54 (s, 1H), 7.22-7.25 (m, 2H), 7.48-7.52 (m, 3H), 12.02 (s, 1H); APCI-MS 
(m/z): 299 (M"H)\ 

7c'*5>#f (Ci7H 16 0 5 ) t LT 

gjRMK (%) C:67.99, H:5.14, N:0 

tttfcfl§[ (%) C:67.99, H:5.37, N:0 

[»J70] 

2-^^v 5 /^-3, 5-v>t Fn^7-6-7x^7x=;Vii^f/V (fb^ 7 
0) 

(X© 1 ) T A'^SMSCTx HiSM 1 3 oig 1 TllbtiS 2 - a — K- 3 , 5 - 
l?X f>dr>^ b^v') - 6-7x^7 « ^/^g^;* ^/l^ (0.40 g, 0.85 mmol) 
Tf7t Kn77^ (10 mL) L N O.Smol/LJl^^vVl^i'n^^ b7t Kp 

77« (3.0 mL, 1.5 mmol) Soi't^tT^ (b!J7x=;^7^y) ^7^7-^ 
ODv^ny K (60 mg, 0.085 mmol) ^Px.T, 60 0 Cl?14B#r H 1*# bfc 0 

&muiax*%tmisf^ Bmoi/hmm domL) ^p^t, j^n^^/v (0.10 D xt&m 

bfc c W^S&S&fR^Tk^ b y !7AtK^ (20 mL) *3 £ t)?I^Pit^ b y ^ 

?kmm do mD -e^bf^, i/K«it b y 7^«ts ^j±r-e$iif bfc 0 

#fetL7ta}S : arv'y *«7A^ n-v h^7 7^ (n-^^f-W^^^-/i^ = 
1/9 ~ 1/3) UrafiUftU 2— <^vVV-3, 5-fcT;* b^v^ b^vO -6- 
7*^7*^^^^ (0.31 g, 85%) £#fc D 

iH-NMR (CDCls, 270 MHz) 8 (ppm): 3.28 (s, 3H), 3.33 (s, 2H), 3.39 (s, 3H), 3.43 (s, 
3H), 4.04 (s, 2H), 5.00, (s, 2H), 5.18 (s, 2H), 7.00 (s, 1H), 7.10-7.38 (m, 10H); 
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FAB -MS (m/z): 437 (M-H)\ 

(Ig2) ^jfiftl 1©IS4 i: IrTO- b-e N _hfBT?#b*Wt 2 — <^vvV- 3 , 5 - 
fcr* h^rSO* l^vO - 6 - 7 x=;1^7 f /V- (0.12 g, 0.27 mmol) 

* / — ^ (3.0 mL) *3 itMmol/Lit'fbTK^© 1 . 4 - v^^i^lM (3.0 mL) 
SrffiV^T, M7 0 (76 mg, 82%) ^r#fc„ 

iH-NMR (CDCls, 270 MHz) 8 (ppm): 3.39 (s, 2H), 3.45 (s, 3H), 4.00 (s, 2H), 4.63 (s, 
1H), 5.02 (s, 1H), 6.46 (s, IE), 7.15-7.50 (m, 10H); FAB -MS (m/z): 349 (M+H) + . 

7U??t^#f (C22H20O4 • 0.5H 2 O) ttt 

USSHB: (%) C:74.04, H:6.05, N:0 

ff^jit (%) C:73.93, H:5.92, N:0 

7 1] 

3-^-/1- Wb^*7 1) 

(I@l) HIM4 4©lSl^#btlfc3, 4-v^n^tr-l, (^h^ 
^ — 2— 7x=;^^y (100 mg, 0.224 mmol) SrN,' N — vM^/WJn 

/UM.T^ K (5 mL) fcl$8#*U 60% TK^ffl^ b V !7-M&ifc#Sc$J (29.6 mg, 0.740 
mmol) *5 £XP2 — * h ^cis^f / (0.0707 mL, 0.897 mmol) %1$&7L~X^ ^iS.T?2 
. H#MflH$ Lfc 0 ^SJS^^^tKSs it>V ^ / —jv&MtlX, 7}^A7?ttffi Lfc Q 

wttjs^fisfni^t;^- b y p j^Tkmm-vm^vtcm. m^mmi- h v 7^«u 

jKSr«JEET"Ce* Lfe„ #bt^fcM^m^g^ oVh^?^- (n— ^1^/ 

g^Bfc^^vi^/l) tttlLs 4-^a^B- 3- [ (2-t< h^->^h^-» 

-1, (p< h^is) -•2-7x^;^y^y (73.6 mg, 74%) £r# 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.26 (s, 3H), 3.33 (s, 3H), 3.47 (s, 4H), 3.55 (s, 
3H), 4.34 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, 1H), 7.20-7.42 (m, 5H). 

(Ig2) 5(DTM2 tmrnzlsX. ±mX*nhtlfc4-y f n*?-3- [ (2 

h^^b^rv') ^^/^] -1, 5 — If* h= 3 rv'^ b^V) -2-7^^/1/ 
-<^i£^ (71.9 mg, 0.163 mmol) ^9S—A' (8 mL) 33 «fc (0.2 mL) 

■£r^T. ft&mi 1 (46.1 mg, 80%) &r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.32 (s, 3H), 3.46 (s, 4H), 4.30 (s, 2H), 4.85 (s, 
1H), 5.73 (s, 1H), 6.69 (s, 1H), 7.20-7.38 (m, 2H), 7.40-7.50 (m, 3H); APCI-MS 
(m/z): 351, 353 (M-H)\ 

[HIM7 2] 

6-70^-5- [2- .(2-^ h^S^ h^rV) ^b^7^f^] -4-7^=^ 
-0~t£ V- 1 , 3 (tt&tit 7 2) 
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(x© i ) mmm 7 1 ©it 1 1 mm- lt. 4 4 ©xs 1 -e# & wt 3 , 4 

-v^n^-l, (/ h^iX^ b^rvO -2-7*=/^<^^ (100 mg, 

0.224 mmol) ^fe. 60% imik~t h P !7 ^i£?E&7>i§* (48.5 mg, 1.21 mmol) *3<fctJ* 
i^^^V^^!J =t— /WE-/ / 7^/1^ (0.107 mL, 0.899 mmol) SrfflV^T. 4 — 

-/ n ^ _ 3 _ [ 2 - (2-/ f^rv^ b^rf) ^ > ^>Vl — 1. 5— tfJ* (/ 

h^v'/ b^rtX) -2-7x=/l^<yfy (64.1 mg, 59%) £r#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.26 (s, 3H), 3.37 (s, 3H), 3.55 (s, 3H), 
3.50-3.64 (m, 8H), 4.33 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, 1H), 7.20-7.42 (m, 
5H). 

(x?!2) mmm 2 5©it2 tmmfc^x, xfa-e#fetbfc4-^n^-3- [2 

- ( 2 - / h =*r b ^ V) ^ b dp-^ ^/W] - 1 , 5 - If* (/ b iX/ b ^ V) 

- 2— :7;e^ /W<>-i£:x (63.0 mg, 0.130 mmol) fl>£>> ^ (8 mL) *5J:tJ«M 
jfttt (0.2 mL) ^JlV^T. fl^4&7 2 (45.6 mg, 88%) «:#*:„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.37 (s, 3H), 3.54-3.62 (m, 8H), 4.29 (s, 2H), 
4.86 (s, 1H), 5.74 (s, 1H), 6.70 (s, 1H), 7.30-7.38 (m, 2H), 7.40-7.50 (m, 3H); 
APCI-MS (m/z): 395, 397 (M"H)". 

mmm 73] 

2 _ ( 4 _7tf;V7x^) -3, 5 -S?fc Kn^^7i^l^f^ Offr^Hfc 
7 3) 

H«J 1 ©It 3 t WIMK LT. »M 1 ©I?S 2 Tf# £> tbfc 2-^n^E--3, 5 

— If* (/ h^v^ h^v^) 7x-/Vift^^ (120 mg, 0.34 mmol) ^b. 4— T 
tf;W7x^;V^P ^ (85 mg, 0.52 mmol). tf^ ( hV -o- h V A<rfc* 7 << IS) 

3,(11) n vj K (10 mg, 0.017 mmol). 7 3"ffc*feS'*.& (420 mg, 1.0 
mmol). 1, 2~v^ h^ai^^ (3.0mL) *3 £t»K (0.5 mL) ^fflV^T. 2- (4 
-T-fe^/^a^/V') -3, (^-b^ h*cis) •7*u~;\<mfc* = ?-^ i k' J & 

fto $^^MJl«Xg4 fclffct^ftfeilfcMli^^^/^ (2.0 mL) 
&£T$4moVLm.fc7km<Dl, (l.OmD S:IV>T,^7 3 (82 

mg, 80%) 5r#fc 0 . 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.58 (s, 3H), 3.31 (s, 2H), 3.45 (s, 2H), 6.22 
(d, J = 1.7 Hz, 1H), 6.32 (d, J = 1.7 Hz, 1H), 7.92 (d, J = 8.2 Hz, 2H), 8.05 (d, J = 
8.2 Hz, 2H), 9.21 (s, 1H), 9.34 (s, 1H); APCI-MS (m/z): 299 (M-H>. 

mmm 7 4] 

ife^ ^ Ofb£^ 74) 

mmm 1 ©is 3 ^ uto- lt. hwj 1 ©it 2 -e# btiit 2 3 , 5 

— tf^. (/ f^v^ h^vO ^cx^/Vg^^^/V (110 mg, 0.30 mmol) 3 - b 
y ^yv^-a / b ^v-^x^/l^n >^ (100 mg, 0.49 mmol). tr* ( h P — o— MJ/V 
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ft^yj^ ^yitV&Qiy^fv V K. (10 mg, 0.017 mmolX^St^^A (300 mg, 
0.92 mmol), 1, 2 — £M K^r^x^y (3.0 mL) *3 J;t57K (0.5 mL) £rffiV^T, 3, 
(y h3^y h^rvO -2- [3- (fp7;>tn^>^) 7*^/1^] 7 

£>, 7^ A- (2.0 mL) *5j:t54mol/Lte7}c*<D 1 , 4 - ^^^^^ (l.O mL) 
^V^t, fb^#7 4 (60mg, 58%) £r#fc 0 

iH-NMR (270 MHz, DMSOde) 6 (ppm): 3.28 (s, 3H), 3.29 (s, 2H), 6.21 (d, J = 2.2 
Hz, 1H), 6.31 (d, J = 2.2 Hz, 1H), 7.01 (s, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.24 (d, J = 
8.1 Hz, 1H), 7.46 (t, J = 8.1 Hz, 1H), 9.23 (s, 1H), 9.34 (s, 1H); APCI-MS (m/z): 341 
(M-H)". 

mMM7 5] 

^ ^ Offr£«> 7 5 ) 

HifeM 1 Olg 3 h mWZ- Lt\ 1 ©IS 2 -?# 6> frbfc 2 ■=& - 3 , 5 

— If* (y b^i-^ h^V) ^cc^A^gM^A' (110 mg, 0.30 mmol) 4— h 
y ^/v^-n y h ^-1^7 au^/V^n (100 mg, 0.49 mmol). tf* ( b P -O- h y 
/l^*:7^X) /^v> -7^(11)^ n y K (10 mg, 0.017 mmoDs j^i?v"7^ (300 
mg, 0.92 mmol). 1, 2-v^ h^v^^ (3.0 mL) 3o£t>7k (0.5 mL) Srfl3W£\ 
3,' 5-tf* (y f^io* h^vO -2- [4- (by h^r^j 7 ^=-;V] 

7^ 7— A (2.0 mL) *5j:t^4moM,mb7k*(0 1, (l.O 
mL) £rfflV^, jb^#/7 5 (75 mg, 73%) &#fc 0 

APCI-MS (m/z): 341 (MH)\ 

[^7 6] 

'^A (fl^4&7 6) 

^lil©Ig3i»UT, 1 ©Ig2 2 -/P* - 3 , 5 

— If* b^riX^ h^rvO ^ctc^/l^^ ^A (l 10 mg, 0.30 mmol) 3— fc 

^7x^/^0 Vgfe (70 mg, 0.46 mmol), \f * (> P — o— h U 
^7v>7Mn)^7n!J K (10 mg, 0.017 mmol), ^ft-feS^.* (300 mg, 
0.92 mmol), 1, 2-vM h^v-^^V (3.0 mL) £5£t)«7k (0.5 mL) £rfflV^T, 2 
_ [ 3 _ (tKn^f^) 7*^/^3 -3, 5 - If 7 7^ 

-7 ^ 7 —A (2.0 mL) *3 £T$4moWMik&m(D 1 , 4 - v^^rf-^^ (l.O mL) £r 
fflWC, {^7 6 (29 mg, 34%) 

iH-NMR (270 MHz, CDCla) 5 (ppm): 3.32 (s, 2H), 3.55 (s, 3H), 4.63 (s, 2H), 6.36 (s, 
2H), 7.13 (d, J = 7.3 Hz, 1H), 7.20 (s, 1H), 7.30-7.39 (m, 2H); APCI-MS (m/z): 287 
(M-H)". 
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[«$|7 7] 

3, 5-^tKn^-2- (3-=fo7x^l/) -? ^^.jVgftktJ-A, (f 7 
7) 

^tWl©33 £IrTO-LT. 3, 5 - b^v^ f^v-) 

;7^— /t^Sl^^v^ (110 mg, 0.32 mmol) #*b, 3—— ^7i=;Hny| (80 
mg, 0.48 mmol), fcf;* ( hV — o— b IJ/^^T?^ ^) ^7 v^^GDv^ nJK (10 
mg, 0.017 mmol). &BHrS'#-k (300 mg, 0.92 mmol), 1 , 2 - v 5 ^ b ^S^* ^ 
' (3.0 mL) *5j;U«7k (0.5 mL) &JBVVT\ 3, b^ri/^ h^vO -2 - (3 

•C . # 6> ^fcfb^^ b s *9 S (2.0 mL) 33 «fc tMmol/Li&tezkitO 1 , 4 - p 
(1.0 mL) ^ffiV^T, 4k&Vo7-7 (68 mg, 70%) £r#fc 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 3.30 (s, 2H), 3.44 (s, 3H), 6.25 (d, J = 1.4 
Hz, 1H), 6.35 (d, J = 1.4 Hz, 1H), 7.57 (dd, J = 7.6, 1.4 Hz, 1H), 7.64 (t, J = 7.6 Hz, 
1H), 7.90 (br s, 1H), 8.15 (dt, J = 7.6, 1.4 Hz, 1H), 9.36 (s, 1H), 9.47 (s, 1H); 
APCI-MS (m/z): 302 (M-H>. 

. immm 7 s ] 

2- (3-^7/71^) -3, 5-i?t Kn^^7x-;l#^f^ Offr^#J7 
8) 

1 (DTM 3 t MMfc LT. 2-^13^-3, 5 - tr* h^v^ h^>0 
T 7 ^— yl/g^^^^/^ (110 mg, 0.31 mmol) 3-^T/7i-;^nyi (70 

mg, 0.48 mmol), tf^ ( h JJ -o- h U 7 V) v^-MlDv^ n JJ K (10 

mg, 0.017 mmol). ^^-ferv't? A (300 mg, 0.92 mmol). 1 , 2 - v 5 ^ h V 
(3.0 mL) £>J;^7k (0.5 mL) Sr/^T, 2- (3-^7;7x^) -3, 

L-T, Wkfrfcte-^Mfca*^ * ^ / — ^ (2.0 mL) &£Tfi4m.cA/lM.i&fc&<D 1 , 4 - 
mfytS (LOmL) £J£V^, ft^tl7 8 (72 mg, 82%) $r#fc 0 

iH-NMR (270 MHz, DMSC"d 6 ) 8 (ppm): 3.21 (s, 2H), 3.44 (s, 3H), 6.23 (d, J = 2.2 
Hz, 1H), 6.33 (d, J = 2.2 Hz, 1H), 7.43 (dt, J = 7.8, 1.6 Hz, 1H), 7.49 (t, J =. 1.6 Hz, 
1H), 7.54 (t, J = 7.8 Hz, 1H), 7.73 (dt, J = 7.8, 1.6 Hz, 1H), 9.38 (s, 1H), 9.28 (s, 
1H); APCI-MS (m/z): 282 (M-H)\ 

mnm 79] 

3, 5— S*fc KndfV— 2— (4—7 =r-^;v~7 =j^=.;V) 7s=AH^f^ (fb^^l 
7 9) 

^Jl©lS3i:^t^bT, 2-^n^e- 3, h^rv^ 
7x=;lf^^f;u (110 mg, 0.31 mmol) jB>£> % 4 - fcf:7cc~/l^n (91 mg, 
0.46 mmol), tf* ( MJ -o- h V fr-fc^Z? 4 is) s*7Z?$MWP? pDK (10 mg, 
0.017 mmol), &SH?f?.* (300 mg, 0.92 mmol), 1 , 2 - * Y *c*S=*-9 V (3.0 
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mL) ^it>*7K (0.5 mL) ^rfflV^T. 3, 5— fcf* (7 b^^ b^) -2- (4- 

T , # b ttfcfb^#I^> , ^ ^ / (2.0 mL) $5 J: tMmol/L^f b7K*<£> 1 , 4 - v 5 
^f-^^ (i.o mL) £J3^T, fc&V0 7 9 (31 mg, 30%) %#fciH-NMR (270 
MHz, CDCla) 5 (ppm): 3.37 (s, 2H), 3.60 (s, 3H), 4.92 '(s, 1H), 5.51 (br s, 1H), 6.41 
(s, 2H), 7.05-7.25 (m, 7H), 7.35-7.41 (m, 2H); APCLMS (m/z): 333 (M-H)\ 

[Ili8 0] 

3, 5-v 5 tKn^f^-2- (4-7^/ 3<r%/~7 au—jV) 7 ^=^;Vlgm* f-A^ 
^8 O) 

mmmi(Djius tmmKi^x, 2-7**^-3, b^vo 

7 a^^sV^^pt^/V (110 mg, 0.31 mmol) 4 — 7z^J ^-^7 a^^/Uy^u i/gg 
(100 mg, 0.47 mmol), « ( h V -o- hi? X) '*9S?*A0I)^ oPK 
(10 mg, 0.017 mmol), flSBHrS'tf ^ (300 mg, 0.92 mmol). 1 , 2 - h ^r^^ 
^ (3.0 mL) *3.fctfifc (0.5 mL) &JBV*"T\ 3, 5 -IT* (7 -2 
_ (4—~7^y3ciy7x,=./u) y^—AJg&ittJ-A'&mt.o '^bl^MMKOTMA 
tmrntZlsX^ nhflt^t^-^h, J— fls (2.0 mL) :fc«fcmmal/Li&fc7K^<E> 
1, 4-v^^VMe (1.0 mL) <Sr/BVvt\ ft^8 0 (69 mg, 64%) £r#fc 0 

iH-NMR (270 MHz, DMSO-d 6 ) 6 (ppm): 3.31 (s, 2H), 3.47 (s, 3H), 6.22 (d, J = 1.7 
Hz, 1H), 6.32 (d, J = 1.7 Hz, 1H), 7.18-7.16 (m, 2H), 7.32"7.49 (m, 3H), 7.61-7.70 
(m, 4H), 9.10 (s, 1H), 9.26 (s, 1H); FAB-MS (m/z): 350 (M+H) + . 

[|S|»J 8 1] , 

3, 5-^tKn^"2- (3 hWs^) 7 a^—SV^m*?-^ UY&m 

8 1) 

ilil©I@3 ^IHilfcLT, 2-^n%-3, 5 - tT ^ b^t b^cls) 

7 au=^;v^m.^=f-;v (110 mg, 0.31 mmol) 3—^ h 3^:7 o^/wKn ^ (71 
mg, 0. 47 mmol), « ( b P -o- > V 4 ^) ^7^VMl£)i?f P?K (10 
mg, 0.017 mmol), &SHrV!> A (300 mg, 0.92 mmol), 1 , 2 -it* b ^r^^ V 
(3.0 mL) -4SJ:t57K (0.5 mL) &J1V^, 3, 5 - (7 b^rv^ b 3^) -2 - (3 

-^ b^v'^^^/v) 7 ^=-?\^m.^^7v^^tL 0 &hfcmMffli<Dj: : m.4 tmmz. 

LT, # b frLfcte^lfcrt* h , ^ ^ 7 ' — (2.0 mL) *3 ± tMmol/Lifrffc;*^ 1 , 4 - 
(1.0 mL) £^T, ft^8 1 (50 mg, 56%) £r#fc„ 

iH-NMR (270 MHz, CDCL) 8 (ppm): 3.37 (s, 2H), 3.60 (s, 3H), 3.80 (s, 3H), 6.40 (d, 
J = 2.5 Hz, 1H), 6.41 (d, J = 2.5 Hz, 1H), 6.80-6.84 (m, 2H), 6.94 (dd, J = 7.9 1.0 Hz, 
1H), 7.37 (t, J = 7.9 Hz, 1H); FAB-MS (m/z): 298 (M+HK 

[H«!|8 2] 

3, 5-^tFP^-2- (4-^ h 7i^Sl^f/l' » 

8 2) 
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zr^—AJg&ktf-fV (110 mg, 0.31 mmol) 4—^ b drV7^=;^n i^Ift (71 

mg , 0. 47 mmol). tf* ( b V ~o- h V z^** ~7 4 >0 ^7^1)^(1])^ u V K (10 
mg, 0.017 mmol), ^BHr^# A (300 mg, 0.92 mmol), 1 , 2 - h =3rv^^ ^ 
(3.0 mL) *3«ttJ«7K (0.5mL) ^IV^T. 3, 5 - tr* (>f h^SO* -2 - (4 

fC, *,9 S~-fV (2.0 mL) SSiU^ol/UfrftaK^tO) 1 , 4 — 

Vtt^sWfc (1.0 mL) £rfflV^T, flS^*8 2 (36 mg, 40%) £r#fco 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.35 (s, 2H), 3.59 (s, 3H), 3.84 (s, 3H), 4.95 
(br s, 1H), 6.40 (s, 2H), 6.60 (br s, 1H), 6.98-7.01 (m, 2H), 7.15-7.19 (m, 2H); 
FAB-MS (m/z): 288 <M+H) + . 



immm s 3 ] 
/i- (fb-a-^ 8 3) 



— 4 — 7x-/I^<^>'- 1 , 3— v 5 ^-— 



(IS1) 7^d>fl^T N »J 5 2 (Z)Ig 2 til 2 -xf ^- 3 , 5 - 

t"^ Y^l/* - 6 —7 x.=-/V7 ^—/V^m.**?-^ (9.7 g, 26 mmol) 

t^fc KD77V (50 mL) HjSA?t, ^*4tf-C?^Uis ^mtV^^J^T 
(0.13 g, 34 mmol) <D"r b7t Kn77> / (50 mL) ^^^SrlO^-^^fJ 
tST bfc 0 EOS*Sl^«:4 °C-eiB#F^^# Lfcf^s iTkSit b y <7 ^ • lOzkfr!^ (20 

g) zduzlXs mm^x^m.v^b3mmmw^ 0 &&m;mm&mmi^ mm&u 

f±TX*mmiTZ>ZL tKk «9 2-' [2-^/1^- 3, 5 - tT * (p< b V =*r V) - 

6-7 ^^-;V7 a^=.)V\ /V (8.4 g, 94%) £r#fc c 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.68-2.78 (m, 4H), 
3.23 (s, 3H), 3.53 (s, 3H), 3.48-3.56 (m, 2H), 4.94 (s, 2H), 5.23 (s, 2H), 6.86 (s, 1H), 
7.19-7.42 (m, 5H); APCI-MS (m/z): 347 (M+H) + . 

(Xfl2) T/V^Z/m-m^TF, ±!B-e#£>tL7ci2- [2-^^—3, 5 - tr* 
h^v^ h^ri/) -6-7x^7^^] rc^/— ;V (0.44g, 1.3 mmol) SrN, N 
-i?^fMM7^ F (5.0 mL) ^j|?L. IM&4 c C£"r#*P Lfc&, 60%7K* 
Ibtby <7Aig^m# (0.10 g, 2.5 mmol) ^riBx.T N 4°C7?10#f B m# L^c 0 
^^3!7^^^^ (0.17 mL, 2.7 mmol) £r#H;tT, i?at"e#fiL^^ 1B# RBffi 
#Lfc D S^^^ISfP^T^^^^yK^ (30 mL) *5j;tJ«7K (0.10 L) 
K.xmm^^ (0.10 L) t'20»lti Lfc 0 ^S&^KM^ b U !7A-e^Lf^ 

f-^=l/2) ^"Cft^U 4-^^-3"- (2-j* b^v'^^) -1, 
b^fv'^b^rv') - 2-7x ^ (0.38 g, 83%) £r#fc 0 

!H-NMR (CDCls, 270 MHz) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.67-2.77 (m, 4H), 
3.10 (s, 3H), 3.22-3.28 (m, 2H), 3.23 (s, 3H), 3.52 (s, 3H), 4.94 (s, 2H), 5.22 (s, 2H), 
6.85 (s, 1H), 7.18-7.42 (m, 5H); FAB-MS (m/z): 361 (M+H) + . 
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(ig3) »ji©i^4 i^iiat, ±m^%hfit^4,-^;v- 3- (2- 

^ h^^-rc^/i/) -1, '5 — If* h^v^ h^vO — 2 -7^— ^ (0.38 
g, 1. 0 mmol) 7>£>. — (5.0 mL) £5 i t)«4mol/L^;^7X*^ 1 , 4 — v^df 

(70 mL) £J£V^T, ^^)8 3 (3.2 g, 90%) £r#fc 0 

!H-NMR (CDCI3, 270 MHz) 8 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65-2.75 (m, 4H), 
3.50-3.57 (m, 2H), 3.71 (s, 3H), 4.50 (s, 1H), 4.87 (s, 1H), 6.36 (s, 1H), 7.26-7.29 (m, 
2H), 7.40-7.53 (m, 3H); APCI-MS (m/z): 273 (M+H) + . 

jm^m (C17H20O3) t LT 
mWM (%) C:74.99, H:7.55, N:0 
ffSHit (%) C:74.97, H:7.40, N-0 

K»J8 4] 

5— (2-t Kn^i/xf^) — 4 — ^oz^/^^if 1 , 3— 

— /V 

HJfeM 8 3 (DJ1U 1 T?# btLfc 2 - [ 2 -=c^;v- 3 , 5 - « (7 b ^v-7 b 
i/) - 6 - -7 ^ ~JV7 ^ ~7^] j: ^ 7 — ^ (5.2 g, 15 mmol) J —JV (70 mL) \Z. 

mm^, m^4°c^x^mvt'^s 4moi/iM^m<D 1 , 4-^^>«$ (70 

mL) ^Ux.-C s ir^fil^^ 1B#^*# Lfc„ K*S?RSr^tffiTT?»*i LfcfK 

=1/99) ^h!l£^U {^tl8 4 (3.4 g, 88%) tr#fc 0 

iH-NME (CDCI3, 270 MHz) 8 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65-2.75 (m, 4H), 
3.48-3.56 (m, 2H), 4.50 (s, 1H), 4.80 (s, 1H), 6.37 (s, 1H), 7.28-7.53 (m, 5H); 
FAB-MS (m/z): 259 (M+H)+. 

Tumftffi (CieHisOa ■ 0.2H 2 O) tit 

mMiU (%) C:73.66, H:6.99, N:0 

fj-mM (%) C:73.37, H:7.08, N:0 

mmm 8 5] 

if V- 1 , 3 - S^f— /V 8 5 ) 

(is i ) rnwrn 7 1 ©it i ^ lt s njfeM 4 4 ©is 1 1?# & tifz 3 , 4 

— i^/n^e— 1, 5— tf^ (7 b^v'^ h^rls) — 2 — 7*=^<^ V (100 mg, 
0.224 mmol) 60% yfcSSflS^ MJ ^^i£?ft^fc^ (44.9 mg, 1.12 mmol) :fc5«fct* 

7f7t Ka7/V7 !J jVTAs^~- A* (0.0870 mL, 0.898 mmol) Srffll^T, 4-7*b ; & 
-1, 5 -If* (7 h^e-SO* b^vO -3- [ (^"^y^^- 2 — f/W7 h^vO y 
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iH-NMR (270 MHz, CDCla) 5 (ppm): 1.50-1.70 (m, 1H), 1.75-2.00 (m, 3H), 
3.22-3.42 (m, 2H), 3.26 (s, 3H), 3.55 (s, 3H), 3.62-3.84 (m, 2H), 3.90-4.02 (m, 1H), 
4.33 <s, 2H), 4.97 (s, 12H), 5.27 (s, 2H), 7.03-Cs, 1H), 7.20-7.42 (m, 5H). 

(Ig2) mMM2 5©Ig2 £ lisTO- LT, _b|B'e#e 3 tLfc4-^n^-l, 5- 
tr^ b=^^ h^rV) -3- C (t^y7y-2-^f;^ h^vO ^^vn -2 

— ^x^/l^yfy (75.0 mg, 0.160 mmol) ^ (8 mL) $3 «£ UMffiM 
(0.2 mL) &JBV^ 8 5 (49.9 mg, 82%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.50-1.70 (m, 1H), 1.76-1.98 (m, 3H), 
3.25-3.40 (m, 2H), 3.60-3.85 (m, 2H), 3.88-4.00 (m, 1H), 4.29 (s, 2H), 4.84 (s, 1H), 
5.73 (s, 1H), 6.70 (s, 1H), 7.20-7.37 (m, 2H), 7.42-7.55 (m, 3H); FAB-MS (m/z): 401, 
403 (M+Na) + . 

mmm 8 6] 

6 -zfu^fr — 5 - [2- (2-^ h^fiX^fdrV) rc^/V]. - 4 -7 x-/l^<yf ^ 

- 1 , 3 <A\&m 8 6) 

as i ) mmm 6 4 ©is 1 1 mm^ tt, 6 2 ©is 1 t?# htitL 2-12 

— y*u^- 3 , 5 — tf^ (^ h^r^ h^rf) — 6 — 7*^7s=^] S — JV 
(75.9 mg, 0.191 mmol) i^h, 60% 7K*-fb.^> P V ^W^Hk^ (21.0 mg, 0.525 
mmol). 2 -r/n^c^/l^ ^vWc- TVl' (0.180 mL, 1.92 mmol) *3«tt5J: 5 it^ h 
V$J>> (115 mg, 0.766 mmol) Sr/B^Ts 3- [2- (2-p« h^v^ 
b d^>0 rn^/v] - 1 , 5 - fcf * (p< I> b ^ v-) -2-7 a.^/W^-tfV (40.4 

mg, 46%) &r#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.85-3.00 (m, 2H), 3.26 (s, 3H), 3.32 (s, 3H), 
3.38-3.52 (m, 6H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.93 (s, 1H), 7.10-7.20 (m, 
2H), 7.30-7.45 (m, 3H). 

at 2) 2 5 ©Ig 2 i LT N JtfB-et#fc^fc4-^n-=e- 3 - [2 

- (2-^ b^t/xb^i/) ^^VKl -1, 5 — tT^ b^v'^ b^rv-) -2-7 
su^tV^f&l/ (38.8 mg, 0.0852 mmol) S ~- }V (8 mL) *5«fct*$ft*£ii 
(0.2 mL) £fflV^T, ffc-S^ 8 6 (28.1 mg, 90%) Sr#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.80-2.92 (m, 2H), 3.33 (s, 3H), 3.42 (s, 4H), 
3.40-3.50 (m, 2H), 4.64 (s, 1H), 5.66 (s, 1H), 6.61 (s, 1H), 7.20-7.60 (m, 5H); 
APCI-MS (m/z): 365, 367 (M-H)". 

[H«!J8 7] 

3- (2-70^-3, 5-^7t Fn^-6-7x^;l/7i^;V) /n^Vi^f 
^ 8 7) 

(IS 1 ) Hifef^J 1 5 (Dum 1 bth& [ 3 , 5 - tr* (^ b h =3f is) - 2 
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-•7^±;vy^~/V] J? 7— ;v. (2.10 g, 6.89 mmol) ^v^^na^^^ (100 mL) 
3nA|lf^^!)A (5.19 g, 13.8 mmol) Ml^T, »5S^T-e6 

^^/I/*7A^o-7f^77^- (n-^^rf y#ixf/i/ 19/1—16/1—9/1) 
ffM U 3 , 5 - If* (;>< b ^ci/J- h ^iX) - 2-7x^yX7;Pft K (628 mg, 
30%) £#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.33 (s, 3H), 3.51 (s, 3H), 5.07 (s, 2H), 5.25 (s, 
2H), 7.12 (d, J = 2.6 Hz, 1H), 7.30-7.50 (m, 6H), 9.69 (s, 1H). 

T/l^fc K (237 mg, 0.785 mmol) §r h/l^V (10 mL) Kl$g$?U h !J7i=^* 
^*7^JJf>Hl|^f;V (695 mg, 2.08 mmol) SrflP&t^ 80°C-C6^1^# Lfc 0 
SlS^Sr^JBETT?ai*g L, # & ttfcaS^ JJ # 7A^pv^77^ (n 

-^•^/H^^/V 20/1— 9/1— 4/l) fcTftl&U 3- [3, 5 - tf;* h^iX 
^ - ^~;V7 a^~;V\ T? V /VStt^/V (267 mg, 95%) Sr#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 33.30 (s, 3H), 3.52 (s, 3H), 3.70 (s, 3H), 5.02 
(s, 2H), 5.22 (s, 2H), 6.30 (d, J = 16.0 Hz, 1H), 7.05 (d, J = 2.3 Hz, 1H), 7.19 (d, J = 
1.5 Hz, 1H), 7.15-7.45 (m, 6H). 

COM3) _hfB-C#k2xfc3- [3, h^->y'h^rU) -2-7^=-/V 

~7 J^iM^/l" (265 mg, 0.740 mmol) &pt$J—/V (15 mL) tet&ffl 

U mm^0°C^X^m\^tc^ M.fc—iyfr/l'QO • 67km®> (524 mg, 2.20 mmol) 33 
X^m^^m-r h V !7A (152 mg, 4.00 mmol) Sr*Px,Ts I^MS-e6H#^«# L 

fc 0 s^^^Tjc^n^x, ^ n n^7i/A-ettm ltc 0 ^mm^m^mt-r mj <> 

[3, 5-lf^(^ h^rv-^ h^-^) - 2 ^n^^^^/l-- (273 
mg, 100%) §r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.30-2.40 (m, 2H), 2.65-2.75 (m, 2H), 3.27 (s, 
3H), 3.51 (s, 3H), 3.59 (s, 3H), 4.98 (s, 2H), 5.18 (s, 2H), 6.66 (d, J = 2.3 Hz, 1H), 
6.75 (d, J = 2.3 Hz, 1H), 7.15-7.42 (m, 5H). 

(Xfl4) ±|B-e#fetWc3- [3, f^rvO - 2-7^~/U 

y^c=.;V\ yus^m.*?-^ (69.1 mg, 0.192 mmol) SrN, N-^fMMT? 
K (4mL) \<l¥&M U N-^n^e^ ^ -jX~-f 5; K (47.6 mg, 0.267 mmol) SrJP^T. 

V 7^t«U ^Sr^cJEET-C®* Lfc 
n^h^^^^— (a-^^rf y/^lxf^/l) ^TffML. 3- 
3, (p< b^v^ h^riy) - 6 - 7 ^=-;Vy s. =->V\ zfu^l^^^^/V (69.4 

mg,82%) S:#fc 0 

!H-NMR (270 MHz, CDCls) 8 (ppm): 2.35-2.45 (m, 2H), 2.82-2.98 (m, 2H), 3.26 (s, 
3H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, 1H), 7.10-7.20 (m, 2H), 



■99- 



WO 2005/063222 



PCT/JP2004/019742 



7.28-7.44 (m, 3H). 

(x© 5 ) mmm 2 5 ©ig 2 ^ u-c, ±iB-e# b ttfc 3 - 3 , 

5— If;* b^i^ b^rvO - 6 — ~7 =c~;V7 a^~;V~\ y°u ^>Wt^ f-As (65.4 mg, 
0.149 mmol) frh, * Z J —tV (8 mL) *3 XXf^mM (0.2 mL) £rjBV^T. 8 

7 (15. 4 mg, 29%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.35-2.45 (m, 2H), '2.80-2.90 (m, 2H), 3.59 (s, 
3H), 4.66 (s, 1H), 5.67 (s, 1H), 6.62 (s, 1H), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); 
APCI-MS (m/z): 349, 351 (M-H)\ 

imfcm 8 8] 

2- (2-^^-3, 5~v>t Kt3^^- 6 -7a:-;>7x^) -1— [4- (2 
b^z/y^^M fc'^^^V- 1 zcfyzs (fb^#)8 8) 

H»ij9<£>X@3 Hg*^ LT, S^&fiM 9 ©Ig 2 -e#btbfc 2 -^n^t- 3 , 5 
-tf^(^ h^v-O - 6 (90 mg, 0.22 mmol) ^fe, 

1 - C 3 - (v 5 ^ 9v^T ^ / ) TT'n tf/l^] - 3 -^^vt^/l^vV ^ K • ^lW&l (62 mg, 
0.33 mmol), 1 .— t Ko dp-S^O-:/ f y 7^-/V • tK^P#? (45 mg, 0.33 mmol), 2 - 
* b^v^^^/kt 0 ^ v 1 ^ (65 mg, 0.33 mmol). N, N — i?* 5: K 

(1.5 mL) fc^^nn^ (1.5 mL) ^ffiV^T, 2- [,2-^tn^e-3, 5 - t"\x 
h^r^ b^-jy) - 6 -^o^/l^^^/iT] -1- [4- (2-7« h^v^c^ 
V^V'is- 1 — f/H ^^y^Sr#T N #£»^fc^#)^b, 4mol/Lmb7K* 
©1, 4-v ? ^-^rf-^« (1.5 mL) *3.kt***/— (1.5 mL) £rfflV^T, ffc^fe 

8 8 (45 mg, 41%) £r#fc 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.67-2.82 (m, 4H), 3.40-3.60 (m, 4H), 3.49 
(s, 2H), 3.82 (s, 3H), 6.57 (s, 1H), 6.80-7.50 (m, 9H), 9.35 (s, 1H), 9.98 (s, 1H); 
APCI-MS (m/z): 497, 499 (M+H) + . 

mmm 8 9] 

2— (2— :/n-=e— 3, 5 — v>t Kndri^— 6 — /V:7a^/V) — N — tf-jV— 

N- [2- (t°JJ v 5 ^- 2— f/l') xf-/i/]Tth7 5K (ft^8 9) 

HMM 9 ©Ig 3 h Wimz LT N HJfe^tJ 9 (DTM 2 7?# & ftfc 2-^a^tr- 3, 5 
-tf.X(^ h=3rv-^ b^is) ~ 6— 7ai=^7 3i=.yV^Bfe (90 mg, 0.22 mmol) /^£> N 

1 - C 3 - (v^ f'A'T % J ) tf/V] - 3 -^/I^/WJ? 5: K (62 mg, 

0.33 mmol), 1 - fc Kp*^^/ h P 7/-^ • 7kfP#3 (45 mg, 0.33 mmol), 2 - 
(2-^W5/i^) t'U^y (0.05 mL, 0.38 mmol), N, N-v'^^yV-^/k 
A75 K (1.5 mL) j3i^PO*M (1.5 mL) ^rJEV^T, 2- ( 

3, 5 — tr^, h^rv'^ N= 3 rv') -— 6 — ~7 ^~;V7 a^=.;V~\ — N — tf-'/V— N— [2 
- (try s?^- 2— f/VO Ti? bT5 K£r#T, #bttfcfb^^b. 4mol/L 

M^k*<7>l, A-^J^r^^mW. (1.5 mL) £5j;tM^y— A' (1.5 mL) Sr^V^T, 
fcl^l 8 9 (20 mg, 20%) £r#fc 0 
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X H-NMR (270 MHz, DMSOde) 8 (ppm): 2.61 (s, 3H), 3.17 (m, 2H), 3.32 (s, 2H), 
3.69 (m, 2H), 6.56 (s, 1H), 6.98-7.06 (m, 3H), 7.25-7.33 (m, 2H), 7.74-7.87 Cm, 2H), 
8.41 (m, 1H), 8.69 (m, 1H), 9.25 (br s, 1H), 9.96 (br s, 1H); APCI-MS (m/z): 441, 
443 (M+H) + . 

mmn 9 0 ] 

2- 5-v>t Kp^- 6 —y au^jV? -1— [4 - (3 

i^fiM 9 ©xfi 3 i: wmz. irX\ mmm 9 ©ii 2 -e# b 2 - n ^ - 3 , 5 

— tfy,(^ h^r^ h^rvO - 6 — 7 ^~JV7 (90 mg, 0.22 mmoD ^b, 

1 - [ 3 - (v^ ^ 7 ) tVV] - 3 -^^jVDjV^J^ ^ K -itSfeSfc (62 mg, 
0.33 mmol), 1 - t Kn driX^^y* h V TV—As • 7kfP#3 (45 mg, 0.33 mmol), 2 - 
y/y t-y^tVy^y (65 mg, 0.35 mmol), N, N-^f^*;^7^ K (1.5 
mL) &5j;t^ nn*M (1.5 mL) £r/BV^T, 2- [2-:/n^-3, 5 - tf ^ 
f^r^ h^) — 6 — ^^=/k^^c=-/P-] -1- [4- (3-^7/t°y^-2 

t^^v 5 ^- 1 -^/y] ^^y>-Sr#T, #b^fc^-a-^^b, 4mol/L*i>ft; 
7K*<^ 1 , 4 -VHr^lsWfa (1.5 mL) *3 <fct)M # S—A' (1.5 mL) £JlV^, ft 
&m 9 0 (65 mg, 60%) £r#7c 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 3.38-3.53 (m, 10H), 6.95 (dd, J = 7.6, 5.0 
Hz, 1H), 7.10 (m, 2H), 7.18-7.33 (m, 3H), 8.09 (dd, J = 7.6, 2.0 Hz, 1H), 8.40 (dd, J 
= 5.0, 2.0 Hz, 1H); APCI-MS (m/z): 493, 495 (M+H)+. 

mmn 91] 

2 - (2 — r/n*^— 3 , 5 -v>fc Kn^y- § — 7 a^^;V7 a^^-;V) — 1 — [4 — (2 

HifeM9 09X@3 i:^I+i^L.-C, HMM9(DXfl2l?#fettfc2-^n^-3, 5 
-«(y h^ixy h^rV) - 6 — ~7zr.^-;V7x.~;VW^. (90 mg, 0.22 mmol) ^fe, 
1 - [ 3 - (v>7< f-JVT ^ / ) -7° a fcVw] - 3 -aL.f-?vfjjV^y( 5 K -mmM. (62 mg, 
0.33 mmol), 1 - fc Kn^V^^/ h U TV*—/^ • tK^P^/ (45 mg, 0.33 mmol), 1 - 
(2-^n-f/l/) f^v^ (65 mg, 0.36 mmol), N, N-y7fM/^7^ K 
(1.5 mL) *5j;t>7nn*;^ (1.5 mL) ^rffiV^T, 2- [2-^n^- 3, 5 - tf ^ 

b^y) — 6 — -7 au^-;V7 auc=.;V\ -1- [4— (2-7n^;V) 
^v^-1 — f/y] ^/^£r#T, #fe^fcft^7i^, 4mol/Lii:ft7K*© 1 , 4 
-v 5 ^-^-^^^ (1.5 mL) *5j;r»^y— /l- (1.5 mL) SrJ^T, 9 1 (48 

mg, 45%) £r#7c„ 

iH-NMR (270 MHz, DMSC-de) 8 (ppm): 3.33-3.55 (m, 10H), 6.57 (s, 1H), 6.62 (dd, 
J = 3.3, 1.7 HZ, 1H), 7.00 (dd, J = 3.3, 0.7 Hz, 1H), 7.07-7.11 (m, 2H), 7.22-7.35 (m, 
3H), 7.83 (dd, J = 1.7, 0.7 HZ, 1H), 9.24 (s, 1H), 9.95 (s, 1H); APCI-MS (m/z): 403 
(M-Br) 

mnm 92] 
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1- 12', 4-^kFn^-6- (2— p* h^r^^M — 5 - 7x^7*=^]' 
^^/^ (-ffc^fe 9 2) 

(Ig 1 ) T/Vsf y#l«T> HJfefll 1 ®3 3 tf# b tlft 3 , 5-T£X h^rls 
— 2 — 7x^;V7x^ /^^^ (0.50 g, 1.4 mmol) *rh7t Kn7 
7y (0.10 L) U ^^4°C*-e^*PUfcfI. TtefrffcJJ f 7^T^^ = 7^ 

(0.10 g, 2.6 mmol) ^7JPx.T, 4°CT?O.50f W8I# bfc D ^^#)^tK«^ h U 
t> • 107Kf0^ttxT, bfctf* b 1.5B#^# bfc 0 &&ffi»ft?£rffltift 

U 4t?SS:«ffiT-e»aibfc 0 " #fe^fi^»^3J*^7^^n-rh^7 
(gjjgfeji^vWn-^^l?- ^=1/9—1/1) JcrfitaSU 2- [3, (^b^r 
h^vO - 2 -~7 a^^jv? ^~;V\ /sv (0.37 g, 81%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.67 (t, J = 7.2 Hz, 2H), 3.28 (s, 3H), 3.52 (s, 
3H), 3.61 (t, J = 7.2 Hz, 2H), 4.99 (s, 2H), 5.20 (s, 2H), 6.71 (d, J = 2.4 Hz, 1H), 
6.78 (d, J = 2.4 Hz, 1H), 7.18-7.40 (m, 5H); FAB-MS (m/z): 319 <M+H) + . 

(1^2) T/I^'V#ffl^CT> ±fBXl#btbS 2- [3, 5 - tf -X h^r 
- 2—Z7 ^=^/V7 az.~/V~\ =c#/—;v (1.2 g, 3.7 mmol) 3rN, N— * "f-'As-frfls 
J*T% K (15 mL) U ^?r4 c C*T^*Pbfc^ > 60%^*^ h P !7 

*Hftft (0.30 g, 7.5 mmol) 4°CT*45^5f^# bfc 0 'SJtSS^Ifcfc 3 

^ (0.17 mL, 2.7 mmol) ttx.T. SfitT'#}&L^^ e>4«?|iB«#b/t„ 
^^fnmbT^=-7^zK^ (20 mL) *5J;tK 7 K (10 mL) £r7J[Jx.-r, 

7k (0.10 D -ettfflbfco WttUB.Sr* (0.10 D -e»Lfc^ N MTkM-T-bP 17 AT 

^_ (g^^^/Wn-^^ri?- ^=1/9-1/2) ^T)f*MU 1- (2-7* b^v^^Vk) 
-3, 5 -If* (^ b^ri/T^ f^) - 2 - 7 ^ ~/W<:/if V (1.1 g, 91%) £r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.66 (t, J = 7.3 Hz, 2H), 3.19 (s, 3H), 3.27 (s, 
3H), 3.38 (t, J = 7.3 Hz, 2H), 3.51 (s, 3H), 4.98 (s, 2H), 5.19 (s, 2H), 6.71 (d, J = 2.5 
Hz, 1H), 6.76 (d, J = 2.5 Hz, 1H), 7.18-7.41 (m, 5H); FAB-MS (m/z): 333 (M+H) + . 

(X@3) _L|B-C#b*L5 1- (2-^ Y^y^;v) -3, h^f* 
f.^-^) - 2— ^o^/W^if ^ (4.3 g, 13 mmol) SrN, N-^^MMT^ K 
(40 mL) te$$?U Wm%4°C-£X*%iMl>K.'&, N-^n*3^|^f5K (2.3 g, 13 
mmol) SrTJIL^T, 40^Mffl# bfc D . KJESJK^tK (0.20 L) ^7JPx.T, (n- 
^^f-^/@^^rc^-/k=l/2, 0.20 L) T*2|Httffi bfcft. &StM»^ f P ^ATfftjftU 
j®KSr«JEET"Ce* bfc 0 #fetifc?«^v' P t7^7vtj 7 &9 n ^ h ^7 ^ - (ft 
^^/Wn-^^f->- = 1/9 ~ 1/3) ^TifSSaU 4-^n>=E— 3- (2-* h^f 
zx-^-jV) -1, h^Zs* h^V) - 2-7 xs/W<yfi/ (4.7 g, 88%) & 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.66 (dd, J = 7.6, 8.6 Hz, 2H), 3.16 (s, 3H), 3. 
26 (s, 3H), 3.38 (dd, J = 7.6, 8.6 Hz, 2H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.94 (s, 1H), 7.15-7.19 (m, 2H), 7.34-7.40 (m, 3H); FAB-MS (m/z):; 411, 413 
(M+H)+. 
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CEg4) T/U^^mm^T. _hlB-C#b^4--7 ? n^-3- (2-^. h^^" 
/I/) -1, 5 -If* O h^i^ h^vO -2-:7^~/W<^€^ (0.71 g, 1.7 mmol) 
Fn ^^^/ do mL) £?g$¥U ^^-78°C^-eM bfcfl, 1.6mol/Ln 
_ -f^. ;V y f-^^On-^f (1.4 mL, 2.2 mmol) ^HiT s 5^Pb^^# L-7c 0 

KMl-T-febT/^f t K (1.0 mL, 17.8 mmol) l:JDit, -78°C^b^m^U\^ 
f£frbmmWkW^K. 0 fcfoWifcfc (5.0 mL) *5J:X>\ ISfP^fbT^^^^jX^ 
(30 mL) ^M^H^-C, (0.10 L) tfttW bfc 0 h JJ 

v ^ 57/f - (g^cc^Wn— ^rf- >-= 1/9—1/1) ^Tffi^L, 1- [2- (2- 
$ / —/V (0.53 g, 82%) ^#fco 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.63 (d, J = 6.6 Hz, 3H), 2.62-2.87 (m, 2H), 
3.13 (s, 3H), 3.25 (s, 3H), 3.22-3.47 (m, 2H), 3.55 (s, 3H), 3.80 (d, J = 10.2 Hz, 1H), 
4.96 (s, 2H), 5.15 (m, 1H), 5.28 (d, J = 6.8 Hz, 1H), 5.31 (d, J = 6.8 Hz, 1H), 6.93 (s, 
1H), 7.14-7.19 (m, 2H), 7.30-7.42 (m, 3H). 

(XfS5) _Lffl-e#btWc 1 - [2- (2-^ b^rf^M -4, 6 - tr* 
>^ fdri/) - 3 -7^— /^^-/Kl ^PS*- ^ (0.52 g, 1.4 mmol) Sri^ n n 
(10 mL) teltSflFU *V^7-^ ^^3A (3.0 g) iZ^oAit^^ 
(1.3 g, 3.5 mmol) ^Px.T. ^lrl5B#^» bfc D E&Stfl"^^^ h & 

nfc^'S^^-y U*?fr*>*7±>? n^r (i^^^vWn- — ^^=1/9— 

1/2) ttSSUs 1- C2- (2-^ h^r^^/O -4, 6-*?* h^rv^ h 
3,^) _ 3 - ^^^/k^^^/i/] ^ / 1/ (0.44 g, 86%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.56 (s, 3H), 2.66 (t, J = 7.3 Hz, 2H), 3.08 (s, 
3H), 3.22 (t, J = 7.3 Hz, 2H), 3.27 (s, 3H), 3.50 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.88 (s, 1H), 7.16-7.20 (m, 2H), 7.32-7.42 (m, 3H); APCLMS (m/z): 375 (M+H)+. 

(Ig6) »J10lg4i^iiat, _hfB^#bHfc 1 - [2- (2-*b* 
i/^M -4, Rv'^ f^rV) -3-7x^7i^] 

(0.30 g, 0.81 mmol) frb , ^ * / — ^ (3.0 mL) *3 J: tMmol/Li&f bTKSt© 1 , 4 - v> 
^f-^^ (3.0 mL) £rJlV^T, 9 2 (0.16 g, 67%) £#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.69 (s, 3H), 3.00 (t, J = 7.3 Hz, 2H), 3.13 (s, 
3H), 3.25 (t, J = 7.3 Hz, 2H), 4.94 (s, 1H), 6.47 (s, 1H), 7.26-7.28 (m, 2H), 7.47-7.56 
(m, 3H), 12.05 (br s, 1H); APCLMS (m/z): 285 <M-H)\ 

Ttmfrffi (C17H18O4 • O.2H2O) t tt 

(%) C:70.67, H:6.69, N:0.30 

H-^^C (%) C:70.43, H:6.40, N:0 

immm 93]. 
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1- [2, (2-^ h^i/^f-M - 5 -7x^7x^/1/] 

- 2 - ^ f;u7n^/ ^ (f^^/ 9 3 ) 

(x® i ) miMm 9 2 ©it 4 1 mmz it, hjsm 9 2 ©xn 3 x# & titz. 4 - ^ 

n-=E— 3- (2-;* h^v-^^/V) -l, 5-tfJ* b^^) -2-^cc 

^/W^if^ (0.18 g, 0.44 mmolX 1.6mol/Ln— r/fvUJ ^!7 A(Dn-^^f-^^^ 
(0.32 mL, 0.51 mmol) fciWy^W/Pft K (0.18 mL, 2.0 mmol) SrJ^T, 
1- [2- (2—^ h^v-j^/l-) -4, 6 - « h=3rv-p« h^rvO -3-^^ 
c^/l^ ^ -2-* ^/uy o/V — (0. 12 g, 69%) £r#7t D 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 0.78 (d, J = 6.8 Hz, 3H), 1.18 (d, J = 6.8 Hz, 
3H), 2.32 (m, 1H), 2,74-2.79 (m, 2H), 3.13 (s, 3H), 3.21-3.45 (m, 2H), 3.25 (s, 3H), 
3.53 (s, 3H), 4.51 (m, 1H), 4.94 (d, J = 6.7 Hz, 1H), 4.98 (d, J = 6.7 Hz, 1H), 5.23 (d, 
J = 6.8 Hz, 1H), 5.28 (d, J= 6.8 Hz, 1H), 6.91 (s, 1H), 7.14-7.19 (m, 2H), 7.29-7.42 
(m, 3H). 

(z£M 2) mmm 9 2 ©i@ 5 1 mm^ ut\ xtax# btiit 1 - [2- (2-^ h 

-4, h^is* h^vO -3-7x=;l/7x^/l'] — 2- 

ff-As-fa^Sy-As (68 mg, 0.17 mmol) 1/=^ 7— -X— :7*;*4A (0.23 g) *5 

i^oilfy^x^A (0.18 g, 0.49 mmol) Sr^V^T. 1- [2- (2-^ T> 
^v^^Vk) -4, h*c-y^ h^ri/) — 3 -7 ^—/U] —2 — 

t^-tV-Ju/^J is (60 mg, 89%) &r#fc 0 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.20 (d, J = 6.9 Hz, 6H), 2.56 (t, J = 8.0, 2H), 
3.03 (s, 3H), 3.10-3.28 (m, 3H), 3.27 (s, 3H), 3.48 (s, 3H), 5.00 (s, 2H), 5.17 (s, 2H), 
6.88 (s, 1H), 7.18-7.21 (m, 2H), 7.32-7.42 (m, 3H); APCI-MS (m/z): 403 <M+H) + . 

(Ig3)HlMl©Ig4i:TOax XIBX#fe^fcl- [2- (2-^b^ 
*y^f-;v) -4, (^ h b - 3 - 7 x^/k7 i^/V] - 2 

^/K/n^V 1/ (50 mg, 0.12 mmol) tf>£> % * $ J ~A- (3.0 mL) $5 <fc tWmol/Ljft^t: 
7K^<0 1 , 4 - ^^f-W^ (3.0 mL) SrJ^T, 9 3 (33 mg, 85%) «r# 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.20 (d, J = 6.9 Hz, 6H), 2.86 (t, J = 8.0, 2H), 
3.09 (s, 3H), 3.20 (t, J = 2H), 3.37 (m, 1H), 4.91 (s, 1H), 6.46 (s, 1H), 7.26-7.30 (m, 
2H), 7.43-7.56 (m, 3H), 9.41 (s, 1H); FAB-MS (m/z): 315 (M+H) + . 

jtmftm (C19H22O4 • o.5H 2 o) t tx 

m$}M (%) C:70.87, H:7.52, N:0.27 
ft^C (%) C:70.57, H:7.17, N:0 

[HJ609 9 4] 

1- [2, 4-^tKP^-6- (2-^ b^xf/k) -5-7x=/l/7x^] 

-fxi^/y (<ffrg^9 4) 
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(x@ i ) mmm 9 2 ©ig 4 £ puntc it, lase* 9 2 ®xt3 -e# e> frfr 4 - ^ 

p^_ 3 _ (2-^ h^^xf;v) -1, (p< b^v^ f^vO -2-7* 

^/WO-if7 (0.19 g, 0.47 mmol) 1.6moVLn-y^7^V ^ ^(Dn~^^^ 

fcgfflK (0.35 mL, 0.56 mmol) fei^nk^T^f t K (O.lOmL, 1.4 mmol) 

1- [2- (2-^ f^v^^/V-). -4, h^rv-^ h^vO -3 

-7^^7s^;v] yn^V^ (53 mg, 29%) £r#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 1.04 (t, J = 7.4 Hz, 3H), 1.76-2.12 (m, 2H), 
2.63-2.86 (m, 2H), 3.13 (s, 3H), 3.16-3.41 (m, 2H), 3.24 (s, 3H), 3.54 (s, 3H), 4.82 
(m, 1H), 4.96 (s, 2H), 5.25 (d, J = 6.9 Hz, 1H), 5.29 (d, J= 6.9 Hz, 1H), 6.92 (s, 1H), 
7.15-7.18 (m, 2H), 7.29-7.42 (m, 3H). 

OM2) IlM9 2 0Ig5iit^lt, XfBt#bfrWb'l - [2- (2-;* h 
^y^/U) -4, 6 -If* h^v-^ h*-» -3-7x^7x=;l/^n/N° 
7— >U (52 mg, 0.13 mmol) ^fe,* i>^*7 — ^-^3A (0.30 g) £5j;tJ«-^nA 
^t°y^>)i. (0.20 g, 0.53 mmol) SrJlVvt, 1- [2- (2-^ f 3=- v^^/k) 
-4," 6 — fcT* h^v^ b^f) - 3 -7cc—7l^7*— /l/] /n/VV (39 mg, 
76%) £r#fc Q 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.19 (t, J = 7.3 Hz, 3H), 2.60 (t, J = 7.6, 2H), 
2 86 (q, J = 7.3 Hz, 2H), 3.06 (s, 3H), 3.22 (t, J = 7.6 Hz, 2H), 3.26 (s, 3H), 3.48 (s, 
3H), 4.99 (s, 2H), 5.18 (s, 2H), 6.88 (s, 1H), 7.17-7.20 (m, 2H), 7.32-7.42 (m, 3H); 
APCI-MS (m/z): 387 (M-H)\ 

(X@3) iMJl©Ig4fc»lt, JLSB-e#k*bfcl- C2- (2-^ b^r 
V^c^/1^) -4, (^ h^rSO* t^vO -3-7^^/1/7*=/^] /n^V 

^ (35 mg, 0.090 mmol) /5>bs * * S —A' (2.0 mL) 33 ^mmol/Ut-ffcTkif <£> 1 , 4 
-^^f-V^ (2.0 mL) £fflV^ fb-£4&9 4 (17 mg, 63%) Sr#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.22 (t, J = 7.3 Hz, 3H), 2.95 (t, J = 7.6 Hz, 
2H), 2.98 (q, J = 7.3 Hz, 2H), 3.11 (s, 3H), 3.23 (t, J = 7.6 Hz, 2H), 4.91 (s, 1H), , 
6.47 (s, 1H), 7.25-7.28 (m, 2H), 7.46-7.56 (m, 3H), 11.07 (br s, 1H); APCI-MS (m/z): 
299 (M-H)-. 

(C18H20O4 • 0.5H 2 O) t It 

(%) C:69.82, H-6.91, N:0.27 

ff^it (%) C:69.86, H:6.84, N:0 

immn 9 5 ] 



5 - ( 2 h^vo^/]/) - 4 - 7x^/1/- 6 - /n t°;l^<y^>- 1 , 3-v^ 
—/V {fc&m 9 5 ) 

mmm 9 4 ©it 1 5 1 - [2- (2-^h ^^^f^) - 4 , 6 - « 

h^->-^ h^ris) — 3 — 7x^;V7x^;l'] -?u/^J— ;V (59 mg, 0.19 mmol) §r 
^ J~;v (12 mL) H^fj5?l x 10%^ v 5 ?-^* (50% wet., 50 mg) ^P^T S 
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7KWHfl£T (0.3MPaX ^MT'10B£ff9*#Lfc o ED&m&m*^ 7 f§rjibTMai 

u mm&umrxwkm nhnt^mm^^ & > (2.0 mD i^i^moE 

^ffczkSt^ 1 , 4-v ? ^"^f->'^^ (6.0 mL) Sr^JP^T, ^?^10#^#b/^ o 
mi^^BET^Mi U # b ^fcM^WJl ^o^h^W- (^ / — >W 
^un/K/K^ = 1/9) fclTfiSfiKU ^b^^b (n-^f-^^^ = 1/9) i~ 
3 £ £ \ZL <£ V i^^i 9 5 (17 mg, 39%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.03 (t, J = 7.3 Hz, 3H), 1.54-1.63 (m, 2H), 
2.57-2.74 (m, 4H), 3.12 (s, 3H), 3.24 (dd, J = 6.3, 7.6 Hz, 2H), 4.47 (s, 1H), 4.70 (s, 
1H), 6.35 (s, 1H), 7.26-7.29 (m, 2H), 7.41-7.52 (m, 3H); APCI-MS (m/z): 285 
(M-H)-. 

TcmftVr (C18H22O3 • O.7H2O) t L-T 
mmiU (%) C:72.35, H:7.88, N:0.32 
f+lflji; (%) C:72.31, H:7.89, N:0 

immm 9 6] 

6 — (2-^ h^rv^^tO -4-^^^7^^ifV- 1, 3—^ 
7V {ik&m 9 6) 

9 5 t WLffiZ- IT, »|93©Igl"ef^51- [2- (2-^ b=3r 
v<cc=P/U) - 4 , 6 - If* (7« b b v") - 3 - 7 cr: ^ n/^] -2-7* 

^;V^vl/<. J — ;V (0.11 g, 0.26 mmol) frh, 10%^°^ A^tS? (50% wet., 70 mg) 
^^mol/L^b^l^l, 4-S^M?->*£ (2.0 mL) £rffll^T s ^1^9 6 (16 
mg, 65%) &#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.95 (d, J = 6.6 Hz, 6H), 1.91 (m, 1H), 2.51 (t, 
j = 7.3 Hz, 2H), 2.73 (br t, J = 8.0 Hz, 2H), 3.10 (s, 3H), 3.21 (br t, J = 8.0 Hz, 2H), 
4.54 (s, 1H), 5.04 (s, 1H), 6.33 (s, 1H), 7.25-7.29 (m, 2H), 7.38-7.51 (m, 3H); 
APCI-MS (m/z): 299 (M-H)". 

mmm 97] . 

6 -:/n^e- 5 - (3-^ h^v^n \£/V) - 4 -7*=/w<V^ 1 , 3-v^ 
—/l' (fa^^ 9 7 ) 

(x® i ) mmn s 7 coxg 3 -c# 3 - c 3 , 5 - ^ 

- 2 — ~7zc~ >V~7x.~jV\ -7u^l/<m.?.J-;v (200 mg, 0.555 mmol) Kn. 
77^ (10 mL) ^JWU tK^T/^^-^^U^^^ (32.1 mg, 0.846 mmol) 

■eilts 3- [3, h^V) -2-7i^7x^] 

/"V — ;V (205 mg, 100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.98 (br s, 1H), 1.60-1.72 (m, 2H), 2.40-2.52 
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(m, 2H); 3.28 (s, 3H), 3.40-3.50 (m, 2H), 3.51 (s, 3H), 4.99 (s, 2H), 5.19 (s, 2H), 6.68 
(d, J = 2.3 Hz, 1H), 6.75 (d, J = 2.3 Hz, 1H), 7.15-7.25 (m, 2H), 7.30-7. 45 (m, 3H). 

CDS 2) ±m~&&hfr1t3- [3, h^rV) -2-^^-/V 

;7rc^/^] ~7vls<;—;V (194 mg, 0.583 mmol) .N-^fMM7 5 K (5 

mL) K^$?U N-^n^n/^^f ^ K (137 mg, 0.769 mmol) Sr^Px.Ts ^ifrt? 
4R$|ffljJB* Lfc„ KJSSa-a*JJl7KSrJn^."C, ^nn*;^-e*Hitfc 0 ^*Sr«P 

»MJ!)^«U ^Sr«JET"Ce*U^„ #btt/t2HaESr4>StS*»^ 
h^77>f- (n-— ^f-W^^^/V=2/l) fcTttJSU 3- [2-^a^e-3, 

5 — lf^»(^ h^v^ h*ci/) - 6 - 7x^7a^]7*DAV- ^ (82.3 mg, 34%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 0.94 (br s, 1H), 1.50-1.80 (m, 2H), 2.60-2.70 
(m, 2H), 3.26 (s, 3H), 3.40-3.50 (m, 2H), 3.57 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 
(s, 1H), 7.15-7.23 (m, 2H), 7.30-7.45 (m, 3H). 

(3 3) -LfB-C#e>*L/t 3— [2 -^C2^E- 3 , 5-\?* (7* N^rv^ K^r^) - 
§—r7^^-;V7^^;V\ 7°n/V^ (44.4 mg, 0.108 mmol) SrN, N — v^^vt^ 
K (2 mL) ,«fL, 60%**^ h V V ^mW£W<& (30.0 mg, 750 
mmol) -*3 it^H !7^t< ^vl> (0.060 mL, 0.963 mmol) ^JILt.T s ^^T?52^^^# L 
fc 0 fcmM'BrmZTk&MTLX, ^nn^T'ttttiLfc. filWotfttMJ!) 

^7K^«T?»bfcm. ^Tka^-T-by 9A-c*a»u »SK*«ETT?e*b/5:„ # 

bftfcSHlESr^EtaMf * nvh7*77^^- (a-^^rf- V/^rc^=2/l) ^TftM 
U 1, 5-fcT* h^v-.T^ b^vO -3 - (3-^ h ^v^n fcVW 

-2— ^arr/W^V^^ (38.4 mg, 84%) ' Sr#^L Q 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.62-1.76 (m, 2H), 2.55-2.65 (m, 2H), 3.17 (s, 
3H), 3.20 (t, J = 6.8 Hz, 2H), 3.26 (s, 3H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.92 (s, 1H), 7.14-7.22 (m, 2H), 7.28-7.44 (m, 3H). 

(Ig4) 5 (DJim.2 tmmz'LX, _bf2-C#btL7t4 -^u^r- 1 , 5- 

tf^. (^ b^io* b^ri/) . — 4— r/n-t- 3 - -2-^^ 
^/V-^^if^ (37.2 mg, 0.0875 mmol) ^rc^y— /V- (4 mL) fc$8$¥L N Wk&Mt (0.1 
mL) SriDx.T. 60*C-Cl.lB#ffiSI#b;fc„ &J$d&&}£ET"ZW&&^ #£>*Lfcgl8E£r 

9 7 (28.7 mg, 97%) «r#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.60-1.75 (m, 2H), 2.50-2.60 (m, 2H), 3.18 (s, 
3H), 3.20 (t, J = 6.6 Hz, 2H), 4.67 (s, 1H), 5.70 (s, 1H), 6.59 (s, 1H), 7.20-7.30 (m, 
2H), 7.40-7.60 (m, 3H); APCI-MS (m/z): 335, 337 <M-H)\ 

mmm 9 8 ] 

6 -7'n^- 5 - [2- (N-^W^y ) ^^Vk] -4 -7i= /W<i^t? V— 1, 
-3-v^-/V Offr£*J9 8) 
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(X^i) MMM6 2 ©IPSl T?#e>^5 2- [2-^T3^E— 3; . 5 - fcT * (^h^ 
v-^ h=¥vO -6-7^— ^t-ty J —jV (185 mg, 0.465 mmol) £ri^ n 

n^y (10 mL) \Z.mM U t° V v 5 ^ t> a (376 mg, 1.00 mmol) Sritlx. 

t n mur?24mmmw\^fz. 0 fcfcm^&mmvs mm&umT^mm^ 0 nbn 

pv^77 -Y— (n-^^r^^/®^^/^=19/l~9/l) frClTfitMU 2- [2- 
^0^-3, h=3rv-^ f^ri/) - 6 -7*=/l'7s^/l']x^t- (151 

mg, 82%) £r#fc 0 

iH-NMR (270-MHz, CDC1 3 ) 8 (ppm): 3.28 (s, 3H), 3.56 (s, 3H), 3.73 (d, J = 1.0 Hz, 
2H), 5.01 (s, 2H), 5.29 (s, 2H), 7.04 (s, 1H), 7.10-7.15 (m, 2H), 7.30-7.45 (m, 3H), 
9.62 (t, J = 1.0 Hz, 1H). 

(Ig2) _hfB-e#fe3x7c 2- [2-^n^e-3, 5 - tf ^ (t* N^rv^ b^v") - 
6 —7 ^.~;V7 a^~;V\ (47.9 mg, 0.121 mmol) £r 1 , 2— -J#vxi^-*? 

1/ (2 mL) U (0.200 mL, 3.49 mmol), 2.0mol/L^ *f~J>VT 5 >-<D 1 , 2 

-i^nn^>«j$ (0.500 mL, 1.00 mmol) *5j;t» V Ti? b ^v'Tklftft^ l7St 
-7^ MJ 1>A (67. 8 mg, 0.320 mmol) ^MtlX, ^UX26S%mMW Lfc D ^SSS-g-Jfe 

■%mm?v-?Yy7~7j— a 7^=9/1) ^Tlti^L, 2- [2- 

^n^-3, 5 - If;* (t< b^r^^ h^vO — 6 — :7 ^ ^-;V7 jc ^^-jv— N — 

t< ^-7VT ^ ^ (49.6 mg, 100%) $r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.24 (s, 3H, 2.29 (br s, 1H) m, 2.65-2.75 (m, 
2H), 2.85-2.95 (m, 2H), 32.6 (s, 3H), 3,56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6. 95 (s, 
1H), 7.15-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

um 3) mmm 2 5 <Di:n 2 £ iwphi^ ±m-?n.btifr 2 - c 2 -3/^- 3 , 

(49.6 mg, 0.121 mmol) fabs ^9 /—/V (4mL) *5 «fc tfSHfclfe (0.1 mL) ^V^T, 
\Y&m 9 8 (17.6 mg, 45%) £r#7c 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 2.30 (s, 3H), 2.74 (s, 4H), 4.02 (br s, 1H), 
6.57 (s, 1H), 7.10-7.18 (m, 2H), 7.28-7.44 (m, 3H), 9.36 (br s, 1H), 10.10 (br s, 1H); 
APCI-MS (m/z): 322, 324 (M+H) + . 

immm 99] 

6-^n^E--5- [2- (N, N-^W^y) ^^/Kl - 4 — ^c^W^-t? 
3 - v^— 7^ (ft;^ 9 9 ) 

(x© i ) mmm 9 8 ©ig 2 1 mm^ it, hjsm 9 8 ©x© 1 -c# & tit- 2 - c 2 

-^n^e-3, 5 -If* h^rv^ b^vO - 6 — :7:n~/U:7^:=/l/] j^-? — 7^ 
(47.9 mg, 0.121 mmol) g^ife (0.200 mL, 3.49 mmol), 2.0mol/Lv J / ^7^T ^ 
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1/(0 1, (0.500 mL, 1.00 mmol) bV T± b^->7km 

lk&VB~rhV$J>> (93.6 mg, 0.442 mmol) IrffiV^ 2- [2-^n-=E--3, 5- 

V (51.3 mg, 100%) £r#fc 0 ' 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.06 (s, 6H), 2.30-2.44 (m, 2H), 2.72-2.86 (m, 
2H), 3.27 (s, 3H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 (s, 1H), 7.15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(1^2) 5®It2 kmWktelsX, ±HB-e#b^fc2- 3, 

(51.3 mg, 0.121 mmol) / — (4 mL) bfc 0 #£>3xfc^?$^& 

i&Sl (0.1 mL) SrJPfcT, 60°C^M Ll.lB#r^# Lfc 0 ^JSJl^Sr^JBET^SI 

TUt^U ft^#9 9 (24.3 mg, 60%) 3>#fc„ 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 2.38 (s, 6H), 2.74 (s, 4H), 6.57 (s, 1H), 
7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H), 9.38 br s, 1H), 10.14 (br s, 1H); APCI-MS 
(m/z): 336, 338 (M+H) + . 

[HIMioo]'. 

6 _-/ nqE -_ 5 _ { 2 - [N- (2-^ J^vt") T57] J^/W -4-^cc 

=/W<Vi?^- 1 , 3 -VJr—JV (ft&m 10 0) 

(X® 1 ) HJg#iJ 9 8 (DHU 2 tTx 9 8 ©It 1 t#^5 2 - [ 2 

-^P^e- 3, b*->* b*^) -Q-7 *-^/V7 au^^r— ;v 

(47.9 mg, 0.121 mmol) frh, mWt (0.200 mL, 3.49 mmol), ( 2 - ^ b ^is^M 
(0.0870 mL, 1.00 mmol) $5 J; U b V Tt.b ^fr&feft ^St^ K V t? A 
(57.6 mg, 0.272 mmol) SrffiV^, 2 - [ 2 -^P 3 , 5 - tr* (^h^v-^h 
_ 6 - 7^-;V7^^]^;V-N - ( 2 - ^ b ^rZ^^-f-/^) 7'%ls (55.0 mg, 
100%) &r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.61 (t, J = 5.3 Hz, 2H), 2.65-2.85 (m, 4H), 
' 3.26 (s, 3H), 3.31 (s, 3H), 3.39 (t, J = 5.2 Hz, 2H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 
2H), 6.93 (s, 1H), 7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

(32) »J2 5©Ig2t»LT, _hfBT?#btbfc2- [2-^n^E— 3, 
5 — tf^. f^v^ h^vO — 6 — ^cn^/l^a^/l"] '^^W— N— (2— ^ 
v^^^/lx) (55.0 mg, 0.121 mmol) A* (4 mL) fc^?L N 

(0.1 mL) *JnAT. 60°CT?l.lB#TO#Lfd o £0£^1^^JiT^iftli U 

fb^fe 1 0 0 (29.4 mg, 66%) £r#7c 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.72 (s, 4H), 2.76 (t, J = 5.3 Hz, 2H), 3.22 
(s, 3H), 6.56 (s, 1H), 7.10-7.20 (m, 2H), 7.25-7.45 (m, 3H), 9.33 (s, 1H), 10.10 (br s, 
1H); APCI-MS (m/z): 366, 368 (M+H)+. 
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tmmmi on 

6-^n^E--5— (N-^W^/^f^) - 4 -7*-/W<yf Z/— 1 , 3 — 
(ffcl^ 10 1) 

(is i ) nmm 9 8 ©it 2 1 lt, hjsm 4 6 ©ig 1 -c# & 2 - ^ 

5-tf.x (y b^rixy b=¥^) -6-7x=;MyX7/V7t K (66.1 mg, 
0.173 mmol) P> N (0.200 mL, 3.49 mmolX 2.0mol/L^ 5: 1 , 2 — 

(0.500 mL, 1.00 mmol) :£J;tJ«b PTt b ^^Tk^fb/ft !7Sf"7- 
b y !7A (72.5 mg, 0.342 mmol) ^JiV^T, 2-^n^e-3, 5 — (^b^v^ 
b ^rv-) - 6 -7x^7i=/^ ^-N-^f^T ^ > (68.6 mg, 100%) ^#fc Q 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.22 (s, 3H), 3.27 (s, 3H), 3.56 (s, 3H), 3.63 (s, 
2H), 4.98 (s, 2H), 5.28 (s, 2H), 6.98 (s, 1H), 7.20-7.30 (m, 2H), 7.30-7.44 (m, 3H). 

(X?S2) mMM2 5©1^2 i: UTO- LT\ ±|B-Tr#btbfc2-^n^E--3, 5- 
■fcT* (^ b^ixy b=¥ix) — 6— 7x=;l/7x^;k^f;l/- N— ^f;V7^y (68.6 
mg, 0.173 mmol) £cc^/— ^ (4 mL) ^j|?L, &*£H (O.lmL) ^J^LT, 60°C 

^77^- (^ n n ^/VA/^ ^ y —7l-=4/l) ^Tlt$^L N ft^lOl (54.2 mg, 
100%) £r#7c 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.23 (s, 3H), 3.78 (s, 2H), 6.73 (s, 1H), 
7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H), 9.63 flbr s, 1H), 10.39 (br s, 1H); APCI-MS 
(m/z): 308, 310 (M+H)+. 

mmm 102] 

6-7n*-5- (N, N-^f;t/7^y^f;W) - 4 -7x=;k^yfy- 1 , 
3 - v 5 ^— /X (fl^* 10 2) 

(x@ i ) mi&M 9 8 ©is 2 i: iwiis^ its mmm 4 6 ©ig 1 -e# ^§2-7 

n^e-3, 5— tf^. b^rv^y b^vO -6-7x=;MyX7;lrt K (67.6 mg, 
0.177 mmol) g^Bf (0.200 mL, 3.49 mmol), 2.0mol/Lv J ^ f;V7 ^ 1 , 2 

--^nn^:/?#$e (0.500 mL, 1.00 mmol) & £tJ« b U T"fe b ^^tK*^* 
•^-bD^A (69.7 mg, 0.329 mmol) ^/BV^T, 2-^n^E--3, 5 — \?X b^rv- 
^ b^rv') -6— ^^/l^cr^/l^^vP-N, N-v^^vl/T^ ^ (72.6 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.03 (s, 6H), 3.26 (s, 3H), 3.35 (s, 2H), 3.56 (s, 
3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.99 (s, 1H), 7.10-7.20 (m, 2H), 7.30-7.40 (m, 3H). 

(IS 2) 2 5 ©Ig 2 i It, ±m-?nbtlfc2-zfu^r- 3, 5- 

fc** I^^7) -6-7x=;I/7x^;^f;V-N, N-^f;l/7^X 

(72.6 mg, 0.177 mmol) ?t^$ J—;V (4mL) W^?U ftiHI (O.lmL) MJ^LT. 
6O°C-ei.l0#P B m#Lfc o ^^##J^jiTT#liL s #&^7tBjS^^^g^ n 
vf^77^ (^pp /Jvl-A/;,* ^ / —7^=4/1) ^TftM L N 10 2 (12.9 mg, 
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24%) &#fc„ 

B-NME (270 MHz, DMSO-de) 6 (ppm): 4.15 (br s, 2H), 6.74 (br s, 1H), 7.10-7.25 
(m, 2H), 7.25-7.45 (m, 3H), 9.77 (br s, 1H), 10.55 (br s, 1H); APCI-MS (m/z): 322, 
324(M+H) + . 

mtm 103] 

6-^d^-5- [N- (2-y h^-iy^^M 757^^] 
HZ/- 1 , 3 - v^— Offr^Mfe 10 3) 

(Ig 1 ) HWJ 9 8 (DTM 2 i: IWI^fc LT> mt&ffl 4 6 ©IS 1 b^5 2-^ 
n^e-3, 5 — tf^ (y h^y h^rvO - 6- 7i^;^yX7^ft K (63.8 mg, 
0.167 mmol) frb.WtB: (0.200 mL, 3.49 mmolX 2— y f^i/xf;>7^ (0.0870 
mL, 1. 00 mmol) *3 «ttJ« MJ Tir. b ^Ttefc-ffc* ^if^ £ A (81.5 mg, 0.385 
mmol) SrJiV^T, 2 — ^n^e- 3 , 5 — (y f^r^y -6— ~7 =^=-;V7 

^-^^^/V—N- (2-y ^df^jif-z^) 7^ (73.5 mg, 100%) Sr#fe G 

!H-NMR (270 MHz, CDCls) 8 (ppm): 2.57 (t, J = 5.3 Hz, 2H), 3.26 (s, 3H), 3.26 (s, 
3H), 3.32 (t, J = 5.3 Hz, 2H), 3.55 (s, 3H), 3.71 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.97 (s, 1H), 7.20-7.30 (m, 2H), 7.30-7.45 (m, 3H). 

(IH 2) iI^2 5©Ig2iWlt, -hfBTltbtbfcy hdf-vxW^y 
(73. 5 mg, 0.167 mmol) / (4 mL) KWM U (0.1 mL) &MtLX^ 

60°Cf 1.10#ra*#L^: o RjSjS^«9Sr«JEET"T?»SN&b> #fc;txfca&££^ff ®^ n 
vh^77^- a n tfVkA/y ^ y — /U=4/l) I'Tltl U fc^fe 1 0 3 (22.4 mg, 
38%) £r#fc„ 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 2.62-2.74 (m, 2H), 3.12 (s, 3H), 3.84 (s, 
2H), 6.71 (s, 1H), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H), 9.59 (br s, 1H), 10.35 (br s, 
1H); APCI-MS (m/z): 352, 354 (M+H) + . 



imfcrn 104] 

6— -?vi*e— 5— (3-t KD^r^ntf/l/) 
Or—fr Xtt&Voi 0 4) 



- 4 -7m^7l/^<^if 1 , 3— 



Uttiftl 2 5 2 £ I^BSfc IT, 9 7 ©Ig 2 T?#£>*Wb 3 - [ 2 -^a 

^•-3, 5 — fcT* (y b^rv^y b=3f^) - 6 — :7:r.~/K7 (35.2 
mg, 0.0856 mmol) / (4 mL) \£f&M U (0.1 mL) £r#P;lT, 60°C 

07^ (^ n a y y —7^=20/1) fcTfflfJS U 10 4 (19.4 mg, 

70%) %#fc D 

iH-NME (270 MHz, CDCls) 8 (ppm): 0.80-1.20 (m, 1H), 1.60-1.74 (m, 2H), 
2.55-2.65 (m, 2H), 3.46 (t, J = 6.3 Hz, 2H), 4.66 (s, 1H), 5.68 (s, 1H), 6.61 (s, 1H), 
7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); APCI-MS (m/z): 321, 323 <M>B)\ 
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•K»J10 5] 

6 _ : / n c E ._5_ (2— ^ h^v'^^vt') -4- (3—^ Y^-^yy a^^-;v) *<is°&is 

- 1 , 3 - v ? ^"— 71/ 10 5) 

(Igl) HMjl©Ig3 £ H-ltlfc L-T. 2, 4-^0^—3- h^v^rc^- 
/k) -1, 5-bf;* h^rSO* h^rvO -<^if^ (110 mg, 0.27 mmol) 3 — 

^ h ^v^^^/l^n i^gfe (42 mg, 0.28 mmol). bf* ( f ]J — o— h U 7l>aft;* 7 ^ >-) 

i?y&(jOW P.II.K (10 mg, 0.013 mmol). A (200 mg, 0.62 mmol). 

1, 2-i?t f^v-oc^^ (3.0 mL) jsitfifc (1.5 mL) SrJlV^T. 2 

- (3-7« fdrv-7^^/V) -3- t^v'rc^vl')- -1, 5-.tf^ (7* h^^T* 
h^fvO (28 mg, 21%) £r#?t 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.90 (m, 2H), 3.18 (s, 3H), 3.28 (s, 3H), 3.41 
(m, 2H), 3.56 (s, 3H), 3.80 (s, 3H), 4.98 (s, 2H), 5.26 (s, 2H), 6.72-6.77 (m, 2H), 6.88 
(m, 1H), 6.93 (s, 1H), 7.31 (t, J = 7.8 Hz, 1H). 

(Ig 2 ) HJfefll 1 ©Xg 4 £ Otitic IT, _L1B*T?# h ftfc 4 -C/n 2 - (3 - 
fdrv^7^^-7l-) -3- (p« b^ri/cc^/V) -1, 5 - fcf ^ (^b^v^h^vO 
^<>^^ (26 mg, 0.059 mmol) b . 7* ^ / —7^ (2.0 mL) *5«fctMmol/L4t'fk7K^O 
1, 4-i?$-*c-V-^mm (1.0 mL) £^T. {t&frl 0 5 (19 mg, 91%) Sr#/t„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.85 (t, J = 8.9 Hz, 2H), 3.19 (s, 3H), 
3.43-3.36 (m,2H), 3.82 (s, 3H), 4.78 (s, 1H), 5.72 (s, 1H), 6.60 (s, 1H), 6.79-6.83 (m, 
2H), 6.90 (dt, J = 8.4, 2.5 Hz, 1H), 7.40 (t, J = 8.4 Hz, 1H); APCI-MS (m/z): 352 
(M-H)-. 

immm 1 o 6 ] 

3- [5-^n^e-2, 4-^t Kn^-SX- 6- ( 2 h isx.fr As) 

^MMm <,\\&m 106) 

(III) fffiMl ©33 t»LTs 2-^n^E-l- (.* hdp-^ai^i/) - 
3, 5— tf^ (;* h^rv-^ b^rvO ^is-Hls (350 mg, 1.0 mmol) 3— 
7W:7 ;c~7Wj^P i/gfe (180 mg, 1.2 mmol). bT* ( h U — o— V )) A^^s^y ^ Is) ^7 
A (H)v?>7 PDF (40 mg, 0.05 mmol). ^fife-feS^A (670 mg, 2.1 mmol). 1 , 
2-v 5 ^ Y^%s^ls (10 mL) 5oJ;rJ«7k (2.0 mL) £rfflV^T. 2- ( 3 -zM^ 71^7 
-1- h^iyxf/U) -3, 5 -If.* (t< b^v^ h^cls) ^<^> (350 
mg, 94%) 3r#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.63 (t, J = 7.3 Hz, 2H), 3.19 (s, 3H), 3.26 (s, 
3H), 3.38 (t, J = 7.3 Hz, 2H), 3.51 (s, 3H), 4.99 (s, 2H), 5.20 (s, 2H), 6.72 (d, J = 2.3 
Hz, 1H), 6.78 (d, J = 2.3 Hz, 1H), 7.50 (td, J = 7.6, 1.5 Hz, 1H), 7. 56 (t, J = 7.6 Hz, 
1H), 7.74 (t, J = 1.5 Hz, 1H), 7.85 (dt, J = 7.6, 1.5 Hz, 1H), 10:0 (s, 1H). 

dg2) mtfoffl 1 ©it 2 1 mm- lt. _bia-rr#b^2- (3-^7^7K7^ 

=-)V) - 1 - Y^isxfjv) -3, 5-bf^ h^ris* h*i>) (350 
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mg, 0. 97 mmol) 2&>£> x N-^n^a^BN' "5 K (170 mg, 0.96 mmol) *5«t't5N, 
N-^^f;^;^7^ K (5.0 mL) trfflV^T s 2- ( 3 -/jvt^/l^ 

a^vl") — 3 — (p* h 3f ^ic^vw) — l, 5— tf^ (;* h^r^ h^rV) (370 
mg, 84%) £r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.88 (t, J = 7i8 Hz, 2H), 3.15 (s, 3H), 3.25 (s, 
3H), 3.39 (t, J = 7.8 Hz, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.28 (s, 2H), 6.96 (s, 1H), 
7.47 (dt J = 7.6, 1.5 Hz, 1H), 7.59 (t, J = 7.6 Hz, 1H), 7.73 (t, J = 1. 5 Hz, 1H), 7.88 
(dt, J = 7.6, 1.5 Hz, 1H), 10.0 (s, 1H). 

(IS3) _L!E-e#£>tLfc4 -^n^E— 2 - ( 3 -^^^s^) -3- h 
dpS^^vl") -1, 5 - tf ^ h^v^ V^ciy) (350 mg, 0.80 mmol) 

tert-^ / — A/ (7.0 mL) i^nn^V (l.O mL) ©ig^iltfi U 2 - ^ 
(0.5 mL) Mk-tzM, &MMMWr)r hV VJ* (450 mg, 4.9 mmol) 
*5£rJ* U ^SItK^^ MJ t?J* (180 mg, 1.5 mmol) (DM^W (5.0 mL) SrlTU £ 
a-e9R#F H W#Lfc 0 RjtS?StJ:*S:Jp^.T^ ^ n ntfvW»T?2|H|»ffi U &S7kfi«7fcilf 
^MJ^AT^^Lfc «J3ETT«j£^5fe U 3- [5-^n^-6- 
drv^^) -2, h^v^ b^vO ~7^~>V\ (360 mg, 99%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.88 (m, 2H), 3.17 (s, 3H), 3.26 (s, 3H), 3.41 
(m, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.95 (s, 1H), 7.44 (dt J = 7.6, 1.5 Hz, 
1H), 7.52 (t, J = 7.6, Hz, 1H), 7.96 (t, J = 1.5 Hz, 1H), 8.09 (dt, J = 7.6, 1.5 Hz, 1H). 

(Xj&4) ^lMl©Ig4i»tT, _h|B-C#fe^Lfc3- [5-^n^E-6- 
(2-^ -2, 4 - If* (;* b^rv-y b=3r^) 7 * (104 

mg, 0.23 mmol) frh, * 9 J —7V (2.0 mL) $5 J;tMmol/Ui/ft;7jc*<D 1 , 4 - 
^^SSK (1. 0 mL) £rfflV^T, $ 6>Jc> n n^/i/A^A-fb^Sil fcSrffiv^ 
1 0 6 (70 mg, 83%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.82 (t, J = 7.7 Hz, 2H), 3.18 (s, 3H), 3.39 (t, J 
= 7.7 Hz, 2H), 5.72 (br s, 1H), 6.61 (s, 1H), 7.52 (d, J = 7.7 Hz, 1H), 7.62 (t, J = 7.7 
Hz, 1H), 8.02 (br s, 1H), 8.17 (d, J = 7.7 Hz, 1H); APCI-MS (m/z): 365, 367 (M-H)\ 

XMWft 107] 

6-^n^E--5- [2- (tKP^W^y) zrWAs] -4- (3-^ h^^7x 

*<Wis- 1 , 3 - %?i>r— jv Vfchm 10 7) 

(Xfll) HJ6^J6 5 OlS2T?#bJl5 1 - [2-^n^e-3, 5-lf* (^f^ 
h^p-V) - 6 -^rc— 7^7^— -7°n^>-- 2 — (160 mg, 0.39 mmol) £r 
fc° U v 5 ^ (4.0 mL) L N fc Kn 5 ^ • itilifc (50 mg, 0.73 mmol) £rJtI 

x.~C\ &fi^lH#WH*#L-;fc„ SJtStt«r«JBETtf*JieL., 

*7^P-rf^77-f- (I^^^/V/ n -^=3rf-V=l/4~l/2) ^TfSlL, l-[2 
-^n^e-3, 5-tf* h^ris* h^r^y) -6-7x=;V7x^] -2- (t 
Kp^tW^) -fvi^l/ (150 mg, 91%) £r#7t D 
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dg2) mmmi<DT.M4 trnwiK^x, ±mxnbnt^i- [2-7^^-3, 

5— If* (y h^rv-y — Q — ~y a^^jvy ^=.;V\ -2- (fc Kp >m> 5; y ) 
^n/^ (150 mg, 0.35 mmol) frh^*$ /— rv (2.0 mL) & &XZ4mxMM$G%M<D 
1, 4-mt«(l.0mL) SrfflV^T, Ml'0 7 (90 mg, 77%) <gr#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.53 (s, 3H), 3.30 (s, 2H), 6.41 (s, 1H), 
7.06-7.09 (m, 2H), 7.18-7.27 (m, 3H); APCI-MS (m/z): 336, 338 (M+H)+ 

L^iiM 10 8] 

6 —y'u^— 4 - (3 — y h 3^:7 3^/1') -5— [2- (rh7tKn^7y-2 
— f/^ h^ri/) ^^/l/] -<^if^-l, 3-^-/1/ (fb^#3l 0 8) 

(Ig 1 ) 11^16.4 ©Ig 1 £ UTs HJfeM 6 2 ©Ig 1 -C#fctL7c 2 - [ 2 

5 — If* (y h^rv^ h^v^) — 6 — ~7 zz.=-;V~7 ^z=-;V\ / — /V- 
(67.7 mg, 0.170 mmol) 60%7K*<fb"7" h V V J» ikftfi^i^ (108 mg," 2.71 

mmol) $o£lJ2- (zftz^tf-sls) "rh^H Kn V (0.129 mL, 1.01 mmol) 
/BV^T N 4-^n^e-l, 5 - If* (y h^v'y — 2- (3-^b^^^^ 

—A-) - 3- [2-(fh7t Knt7 2 --f /l^y b 3f-$/) ^^v^] -<^i£ >" (14.0 
mg, 16%) &#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.15-1.30 (m, 1H), 1.40 1.55 (m, 4H), 
1.75-1.85 (m, 1H), 2.85-3.00 (m, 2H), 3.25 (s, 3H), 3.10-3.52 (m, 6H), 3.56 (s, 3H), 
3.90-4.00 (m, 2H), 4.96 (s, 2H), 5.26 (s, 2H), 6.93 (s, 1H), 7.10-7.20 (m, 2H), 
7.30-7.45 (m, 3H). 

(x© 2 ) mMm 2 5 (Dum. 2 1 tt, ±m~vn bthti 4 ^& - 1 , 5 - 

tf*. (y h^y h^vO -2- (3 -y Y^-^y^^.;V) -3- [2- (fr Y *7 fc 
Ko If 7^- 2-^/1^ h^rv-) ^^/^] .-<>"^V (14.0 mg, 0.0266 mmol) £r^^ 
y ■ — As (4mL) Sr^y— (4mL) fcSfifW WiWSk (0.1 mL) Sr^x/C, 60°C^ 

— (y n n /fr/l/^/y ^ y ^-/i/=20/l) iCTfiS®* U. 10 8 (ll.l mg, 

100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.10-1.30 (m, 1H), 1.40-1.60 (m, 4H), 
1.75-1.90 (m, 1H), 2.80-2.90 (m, 2H), 3.15-3.50 (m, 6H), 3.90-4.00 (m, 1H), 4.65 (s, 
1H), 5.68 (s, 1H), 6.61 (s, 1H), 7.20-7.28 (m, 2H), 7.40-7.60 (m, 3H); APCI-MS 
(m/z): 405, 407 (M-H)\ 

immn 109] 

6- yn^-5- [2- (jr^-y 7^— 2 — J A** h^ris) ^^/^] — 
^ly^f^y- 1 , 3 — — A/ (ft&m 10 9) 

ClM 1 ) MMM 6 4 ©xfs 1 1 mWkte tt, Hlftftl 6 2 ©li 1 -e# btbS 2 - [ 2 

— :7*n^-3, 5— tf* (y b^rv^y h^rix) - 6 - 7 ^— /l>] rc^ y — /!✓ 
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(75.2 mg, 0.189 mmol) frh, 60% zk*^ h9 j&m&Wc%?> (123 mg, 3.07 

mmol) *5 £T*T b 9 t Kn 7^7 JJ /l^n 5 K (0.106 mL, 0.944 mmol) Sr^V^T. 
4— ^T3^E-l, h^V^ b^r^) -2- (3— ^ b^^^^^/U) — 

3- [2- (^^y?^- 2-4 IV} b^rZs) ^;V\ -<>if >- (5.7 mg, 6%) Sr# 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.40-1.54 (m, 1H), 1.74-1.94 (m, 3H), 
2.90-3.00 (m, 2H), 3.26 (s, 3H), 3.20-3.40 (m, 2H), 3.44-3.54 (m, 2H), 3.56 (s, 3H), 
3.65-3.97 (m, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.93 (s, 1H), 7.10-7.20 (m, 2H), 
7.30-7.45 (m, 3H). 

(IS2) 5©Ig2 i^tt'tt, JhlB"e#6>*t5 4-^n^E-- 1 , 5- 

tT^ (;* h^rv^h^vO -2- (3-^ h^v^^c^/I^) -3- [2- (^-^y^ 
is— 2— b^vO a^^/U] ^<^-t?i/ (5.7 mg, 0.0118 mmol) &r^y— (4 

mL) fc*g#? bfCo ibllfciftM (0.1 mL) tt^T, 60°C^BS L1.1H#^ 

— a n tJn/V' J*/* # 7 — /^=20/l) fcTWfilU fc&^l 0 9 (4.8 mg, 100%) £r# 

fee 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.42-1.60 (m, 1H), 1.76-1.94 (m, 3H), 
2.80-2.90 (m, 2H), 3.24-3.30 (m, 2H), 3.42-3.52 (m, 2H), 3.65-3.97 (m, 3H), 4.65 (s, 
1H), 5.68 (s, 1H), 6.61 (s, 1H), 7.20-7.30 (m, 2H), 7.40-7.54 (m, 3H); APCI-MS 
(m/z): 391, 393 (MHh 

immm no] 

6-7n*-5- [2- (2 — t Kn^fi^a: h^rf) 3.^vl7] — 4— 
1 , 3 — i?$T' — f\s (<ffc#4fe 110) 

(it 1 ) mmm 6 4 ©is 1 1 wiuk lt, hjsm 6 2 ©is 1 1?# e> tt 5 2 - : 2 

— r/n-^E- — 3 , 5— If* f^y) -6^7i^7x^;k] az^y— /!✓ 
(99.3 mg, 0.250 mmol) 3&>^ 60%7k*^^ b U 17^ iSW^m^ (106 mg, 2.66 
mmol) *5«tt>* 

( 2 -^a^Erc h dp- -tert-T^/l'V^ ^Vt'V'^ i< (0.268 mL, 1:25 mmol) SrJB 
V^T N 4-7^^-3 - {2- [2- (tert— 7f;^7^f;^7y /W^^tvO ^ b 
V] -1, h^r^ h^is) -2- (3-^ f^v-y^^P) 

(35.1 mg, 25%) «r#fc 0 

!H-NMR (270 MHz, CDCls) 8 (ppm): 0.30 (s, 6H), 0.87 (s, 9H), 2.80-3.00 (m, 2H), 
3.26 (s, 3H), 3.32 (t, J = 5.5 Hz, 2H), 3.40-3.50 (m, 2H), 3.57 (s, 3H), 3.63 (t, J = 5.5 
Hz, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, 1H), 7.12-7.20 (m, 2H), 7.30-7.45 (m, 
3H). 

(Ig2) »J2 5©XfS2 ili^LT % ±ffiV&htlHL4-^n*e-3- {2 

— [2- (tert— T'f^^f^VP/^^) ^h^v-] ^fvW -1, 5 - tf^ 

h^v^ h^vO -2- (3—;* h^ri^ -O'if^ (35.0 mg, 0.0632 
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mmol) '^yy-zP (4mL) («t N 3ftJ£H (O.lmL) ^JlJ^T, 60 < CT?l.l^F|ffl 

— (^no*My^;^=9/l) KxmMl^s ft&VM 1 0 (25.3 mg, 100%) £r# 

fc. 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.77 (br s, 1H), 2.86 (t, J = 7.3 Hz, 2H), 3.36 
(t, J = 4.6 Hz, 2H), 3.48 (t J = 7.3 Hz, 2H), 3.56-3.68 (m, 2H), 4.66 (s, 1H), 5.68 (s, 
1H), 6.63 (s, 1H), 7.20-7.40 (m, 2H), 7.42-7.58 (m, 3H); APCI-MS (m/z): 351, 353 
(M-H)-. 

imnm mi 

6 -yu^- 5 - [2- (y b^y J>=^>) ^^/^] - 4 - 7 ccc=vW<>-*?^- 1 , 
3— 5^*— (ftS^fel 1 1) 

(IS 1 ) »M 6 4 OX® 1 £ mm?- LT, |tg»!j 6 2 ©Ig 1 "C# b tt5 2 - [ 2 

(117 mg, 0.294 mmol) 60%7K*^^- b V P A iS^fSt^ (130 mg, 3.26 

mmol) 38 na^ W^y ^vioc— 9=-/^ (0.111 mL, 1.47 mmol) Sr^V^T^ 4 — 
^n-=E— 1, 5 - (y f^y -3- [2- (y b^v-y b^v") 
?V\ - 2 -7x=;Myg (75.5 mg, 58%) £r#7c 0 

!H-NMR (270 MHz, CDCI3) 8 (ppm): 2.85-2.98 (m, 2H), 3.20 (s, 3H), 3.26 (s, 3H), 
3.56 (s, 3H), 3.48-3.60 (m, 2H), 4.43 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, 1H), 
7.15-7.23 (m, 2H), 7.30-7.45 (m, 3H). 

COS 2) MMM2 5(DJLU2 t«tT, _b|BT?#b^4-^a^-l, 5- 
tr* (^.f^ h^cx) -3- [2- (y h^f-i/y b^v-) -2!-^^=. 
/W^-t?^ (74.0 mg, 0.168 mmol) £y yV— /U (8 mL) U (0.4 

mL) SrAnx.T. ^fiT?3^Mjt#L5t 0 S^^^Tk^B^T, ^n*;kAfi 

m ufc 0 h y v &fomRvmfr\sit&, mimm.*r h v t> a -eft 

n*;W^/-;l/=20/l) ^T**^L, 111 (25.8 mg, 43%) £#fc D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.80-2.90 (m, 2H), 3.19 (s, 3H), 3.48-3.58 (m, 
2H), 4.44 (s, 2H), 4.66 (br s, 1H), 5.18 (s, 1H), 6.62 (s, 1H), 7.22-7.30 (m, 2H), 
7.40-7.55 (m, 3H); APCI-MS (m/z): 351, 353 (M-H)\ 

mmm 112] 

6 -^n^E-- 5 - (1 , 3 -i?**y =71/- 2-4/1") -4-7^=7W<^V- 1, 
3-^-/1/ ({b^l 12) 

»l 4 6 Ig 1 Til & 2 - 7n ^- 3 , 5-fcT;* -6 
-7x=/MyXWt K (73.8 mg, 0.194 mmol) ^xf^y^ij n— ;v (4 mL) 
^^?L S (0.2 mL) SrJlJ^T. eOt^H* |ffljft# Lfc„ RjG&Sg^&fcTfcSrJn 

x.t n y p p aM'ATttffi Lfco ^IIIJI Srf&ftliM^ h y y L-fcfJL 
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Pvf^77^- n n tivUJ»/* $ / —7^=20/1) ^"Cft^U ft^^J 1 1 2 (18.1 
mg, 28%) £r#fc 0 

!H-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 3.15-3.30 (m, 2H), 3.60-3.70 (m, 2H), 
5.65 (s, 1H), 6.49 (s, 1H), 7.15-7.25 (m, 1H), 7.30-7.40 (m, 2H), 7.50-7.55 (m, 1H), 
7.87-7.95 (m, 1H); APCI-MS (m/z): 335, 337 (M-H),. 

mmm 113] 

6 5 - [2- (2— 7 h^c^^h^-y) ^^^] — 4 — 7 i=;i/^yf y 

- 1 , 3 - v 5 ^"— /V 113) 

(x@ i ) mmm 1 1 ^xfs 1 1 mmm 8 3 <djiu 1 -e#fe^fc 2 - c 2 

-^^-/l/-3, (7 b^v^ — 6 — 71-^71^] / — ;V 

(398 mg, 1.15 mmol) s 60%7fcStfl^ h D 17^ tSft&^i^ (151 mg, 3.78 mmol) *5«fc 
I)*2— ^P^E-^^Vl^^/K^— 7 t >V' (0.432 mL, 4.60 mmol) £rffll^T, 4 — 

3- [2- ( 2 - 7 h ^ v-^ h ^ v-) k?vt>] - 1 ; 5 - tf* b b =3ri/) 

- 2 - ^^/WO-ifv (163 mg, 35%) £r#fc D 

IH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.3 Hz, 
2H), 2.72-2.83 (m, 2H), 3.23 (s, 3H), 3.31 (s, 3H), 3.25-3.42 (m, 6H), 3.52 (s, 3H), 
4.94 (s, 2H), 5.22 (s, 2H), 6.85 (s, 1H), 7.15-7.23 (m, 2H), 7.25 (m, 3H). 

(1S2) mmm 2 5 ©ig 2 1 mm^ tt, ±m^n ^fitc 4 -^>v- 3 - [ 2 

- (2-7 h^^^h*^) -1, 5 - tf ^ (7 h^v-^ f^vO -2-^ 
^-/^^if^ (160 mg, 0.395 mmol) £r^#y— (20 mL) t^lft, MiMM 
(0.5 mL) ^tl^T. 60°C^l.l«m#Lfc 0 SSI^tl^iJETT'IiL, 
rca^Sr^^ji^ n->r f^77>f- (7 n n /}^A/7 ^ 7 — /t-=20/l) ^Tft®*U 
ffrg^ 113 (135 mg, 100%) ^#fc D 

X H NMR (270 MHz, CDCls) 8 (ppm): 1.18 (t, J = 7.7 Hz, 3H), 2.67 (q, J = 7.7 Hz, 
2H), 2.70-2.78 (m, 2H), 3.32 (s, 3H), 3.30-3.45 (m, 6H), 4.47 (s, 1H), 4.78 (br s, 1H), 
6.35 (s, 1H), 7.22-7.30 (m, 2H), 7.35-7.52 (m, 3H); APCI-MS (m/z): 315 (M-H)\ 

imMM 114] 

4- (2 -T^n^E-- 3 , 5-v?fc Kn^7-6-7x^;I/7o:^) ~7#y—2.— 

ii4) 

(TM 1 ) mMW 8 7 (DJim 1 7?# bfhtzi 3 , 5 - If* (7 f %/ * b v-) - 2 - 
7i=/^yX7/^7t K (151 mg, 0.498 mmol) £r h/K^^ (10 mL) ^W$?U 
(T-fe^/l^^^l^^) h !)7i=/^/Js77 (475 mg, 1.49 mmol) Sr^n^T. 80°C 

^7 7-fr fe-^drfy/Stxf^/l) H:Tft§£U 4- [3, 5 - If* (7 h 
^v-7 h^r^y) -2-7i=;^7i^3 - 3 -xy- 2 -^V (148 mg, 87%) 
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iH-NME (270 MHz, CDCla) 8 (ppm): 2.13 (s, 3H), 3.31 (s, 3H), 3.52 (s, 3H), 5.04 (s, 
2H), 5.22 (s, 2H), 6.54 (d, J = 16.2 Hz, 1H), 6.95 (d, J = 2.3 Hz, 1H), 7.07 (d, J = 2.3 
Hz, 1H), 7.18-7.28 (m, 2H), 7.32-7.46 (m, 4H). 

(Ig2) _h|E-e#btbfc4- [3, h^i** h^ris) -2-7 ^~;V 

3 2 — $rls (145 mg, 0.423 mmol) —JV (5 mL) 

\Zt£M U 10% ^7^!>^i)SI (34.2 mg) Sr*Dx.T N 7K*#Hl^iTs ^S.^15 

JSCS:»JBE TTf* bfco #fettfe»tSSr^HIS^n^ b^7 7-f— (n-^^W 
@|^c^=2/l) fcTHRRU 4- [3, 5 -t^ - 2-7 ^ 

~;V7^~;V] 7*& >>- 2 -^">- (90.1 mg, 62%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.96 (s, 3H), 2.40-2.50 (m, 2H), 2.60-2.70 (m, 
2H), 3.27 (s, 3H), 3.51 (s, 3H), 4.99 (s, 2H), 5.18 (s, 2H), 6.63 (d, J = 2.5 Hz, 1H), 
6.75 (d, J = 2.5 Hz, 1H), 7.15-7.23 (m, 2H), 7.28-7.45 (m, 3H). 

(It3) ±|HT*#fetbfc4- [3, h*ris* b^vO -2-:7^^/P 

Zf?^— 2— ^-i^ (88.0 mg, 0.256 mmol) ^N, N-v^^f^*;^/^ 
K (4mL) teSSfllU N-^n*a^»>f5 K (69.6 mg, 0.391 mmol) $r^Px.T. 
^S.-ei0#P B m#L.fc o SJsSJ&^W^TKSrJn^-T; ^nn^/^A-ettttJbfCo ^HS 

ytf^-y 4— (n-^^V-^mm^S^/i) tTtlU, 4- [2-yn^-3, , 
5-tf.X (p« t^v^ h^V) - 6 -7x-^7x-^] 2 —^V (101 mg, 

93%) £r#fc c 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.99 (s, 3H), 2.45-2.55 (m, 2H), 2.78-2.88 (m, 
2H), 3.26 (s, 3H), 3.57 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 (s, 1H), 7.10-7.20 (m, 
2H), 7.28-7.45 (m, 3H). 

(X®4) HWJ2 5£>X^2 tmm^lsX, _Lirt»#e>*Wfc4- [2 - :/n^- 3, 
5 — tT^ (t< b^v-^ b^V) — 6 — 7 ^^7V7 ;V\ •??^—2—3rl/ (47.4 mg, 
0.112 mmol) (4 mL) fcS£fl¥U »4fifflfe (0.1 mL) Sr*P^T s 60 e C*X?l.l 

7-7^— u vKsuj*/^ ? y su=20/i) \zxmm^, ik-Sr^i 14 (38.1 mg, 
100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.00 (s, 3H), 2.45-2.55 (m, 2H), 2.72-2.82 (m, 
2H), 4.65 (s, 1H), 5.65 (s, 1H), 6.61 (s, 1H), 7.20-7.28 (m, 2H), 7.40-7.55 (m, 3H); 
FAB-MS (m/z): 335, 337 (M+H) + . 

. immmi 1 5] 

5- -6-^n i t-4-7a-M^y-l ) 3— 

— Wb-S^toi 15) 
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(X^i) mM&ll 1 4<DX@3-e#btbfc4- [2-^n^--3, (^ h 

=3rv^ h^rvO ^^-2-;^ (50.1 mg, 0.122 mmol) 

It * 7 (10 mL) \zMM^ TkmitfrZmi- h V 7^ (12.1 mg, 0.320 mmol) 

by!)At«U fc 0 ^l^BETT'fiL4- [2-^n^E-3 ( 5 - tr^ 
b^v^ h^y) -6-7 ^~;V7 ^;V\ 77 7- 2 -^—;V (52.2 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.99 (d, J = 5.9 Hz, 3H), 1.50-1.60 (m, 3H), 
2.50-2.75 (m, 2H), 3.26 (s, 3H), 3.57 (s, 3H), 3.52-3.65 (m, 1H), 4.98 (s, 2H), 5.27 (s, 
2H), 6.92 (s, 1H), 7.15-7.22 (m, 2H), 7.30-7.45 (m, 3H). 

(IS2)' 5©Ig2 i![W]^^bT, X|B-e#^^fc4- [2-:/n^-3, 

5— tf^.(^ f>drv-7< h^f-iy) — 6 — 7a^=.)V7^~;V\7^7^— 2 — ;V (44.8 mg, 
0.105 mmol) *^7 7—/V (4mL) i^ml«'(0.1mL) frMftT, 60*CT?l.l' 

^ - (^ nn*;W ^ / -/U=20/l) ^TUt^U -fb^^J 115 (30.2 mg, 85%) 

&mc„ . -• 

iH-NMK (270 MHz, CDCI3) 8 (ppm): 1.01 (d, J = 6.1 Hz, 3H), 1.44-1.60 (m, 3H), 
2.45-2.72 (m, 2H), 3.54-3.66 (m, 1H), 4.66 (s, 1H), 5.67 (s, 1H), 6.60 (s, 1H), 
7.20-7.30 (m, 2H), 7.40-7.56 (m, 3H); FAB-MS (m/z): 337, 339 (M+H)+. 

mmm ne] 

1- [2, Vu^riy- 6- ( 2 - * h *ci/^As) -5- (3-^h^v^^ 

az^/U) 7az~;V] a^7 /is (it-B-mi 1 6) 

(xg 1 ) mmm 6 2 <dx@ 1 ^ piemc tt, Hii<M 1 ©xn 1 -e# b 3 , 5 - 

tr* h=^^ h^vO ^^^A^^M^/^ (4.5 g, 17 mmol) fab, TkJft-fcT/I^ 
= 1>A V =f-7J* (640 mg, 17 mmol) *3 «fctJ?v?rc^/Vrc^- 7W (100 mL) ^JlV^T N 
3, (;>< h^yi h^.is) 7 ^=-jV^<? (3.8 g, 94 %) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.39 (br s, 1H), 2.81 (t, J = 6.3 Hz, 2H), 3.48 
(s, 6H), 3.85 (m, 2H), 5.14 (s, 4H), 6.57 (d, J = 2.3 Hz, 2H), 6.62 (t, J = 2.3 Hz, 1H). 

(xa 2) mmm 6 4 ©ig 1 t mrniz tt, ±mxmbntc 3 , 5 - t?* (^ h ^ 

is* h^vO ^^/i/^/— ,u (3.8 g, 16 mmol) fab, 60%7K*^ h V 7 -^iSftfJ 
(1.3 g, 33 mmol), J: 5 ffc^ (3.1 mL, 50 mmol) jo J; t^N , N- v^^/P 
TjN/VAT ^ K (60 mL) Sr^V^T, 5- ( 2 - 7< b *ci/^<?-;V) -1, 3 - If 7. {7- 
h=*r^7< h^vO ^<^^ (2.9 g, 72%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.82 (t, J = 7.0 Hz, 2H), 3.35 (s, 3H), 3.47 (s, 
6H), 3.59 (t, J = 7.0 Hz, 2H), 5.13 (s, 4H), 6.57 (d, J = 2.5 Hz, 2H), 6.60 (t, J = 2.5 
Hz, 1H). 
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-1, 3-M (t< h^v^ h^vO ^^if^ (3.0 g, 12 mmol) N-^n 
^Jl«<^ ^ K (2.1 g, 12 mmol) *3J:U«N, N-v'^f^AT? K (50 mL) 
SrJlV^T, 2-^n^e-i- ( 2 — h^v'^vt') -3, 5 — tr* (^>^ f 
dfV) -0-if>- (3.8 g, 96%) 5r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.02 (t, J = 7.1 Hz, 2H), 3.36 (s, 3H), 3.46 (s, 
3H), 3.51 (s, 3H), 3.60 (t, J = 7.1 Hz, 2H), 5.13 (s, 2H), 5.21 (s, 2H), 6.68 (d, J = 2.7 
Hz, 1H), 6.75 (d, J = 2.7 Hz, 1H). 

con 4) mmm 1 3 ©isi tmmz. lt, ±sb-c#&*i/'5 2-^-1- (2 

- 7< h 3cls^;V) - 3 , 5 - tf ^ (7« h h s<is"&-y (6,5 g, 20 mmol) fa 

£> s fuvTis/UJ* (80 mL). £?m (5.0 g, 20 mmol) :*5«fcr* [tf^ (>U7/^n7 
irh^r^) a— K] ^^if ^ (8.4 g, 20 mmol) &M^X^ 2 — :/n«=E— 4 - 3 — K— . 
3- (2-7* h 3^^/^) - 1 , 5 - \?X (7* h 3^7* b ^V) ^^i£^ (5.6 g, 62%) 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.42 (t, J = 5.6 Hz, 2H), 3.55 (m, 2H), 3.50 (s, 
9H), 5.20 (s, 2H), 5.22 (s, 2H), 6.87 (s, 1H). 

(H5) HiM6 9©Igl tmrnzlsX, ±mX%hfhfz.2~^n^:-A-B^- 
K- 3 - (2.-7? h^fv-^^/l/) -1, (t< h^v'T* h^r^) -O-if ^ (5.4 

g, 12 mmol) £r, h/^> (100 mL), > U :/^Vl>( 1 — ^ h df-S' tf^/l") *X (4.4 mL, 
13 mmol) If* ( MJ ^a^^tf?;*^ I/) ^y^^AdDv'^nlJ K (0.4 g, 

0.57 mmol) ~e#ill Lfci!, £ h Y =7 t Kp77^ (50 mL) *5 £U«lmol/L ifeM 
(30mL) ^«t, 1- [3-^ct^E— 2- ( 2 -7* h ^^;V) - 4 , 6 - tf ^ 

(t< h^v-O (3.9 g, 90%) 3r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.51 (s, 3H), 3.02 (t, J = 6.9 Hz, 2H), 3.31 (s, 
3H), 3.45 (s, 3H), 3.51 (s, 3H), 3.54 (t, J = 6.9 Hz, 2H), 5.16 (s, 2H), 5.24 (s, 2H), 
6.89 (s, H). 

(ig6) »ji©it3 ^tiaxv ±mxn^nti 1 - [3-^0^-2- 

(2-t< -4, (7^ h^i^T* h^v") ^—/V]^/^ (150 

mg, 0.22 mmol) 3-7* b a^=- ;V~$v (45 mg, 0.29 mmol), (h 

V -o- h V/^^y^ U) V s 17^(11)^ n V K (20 mg, 0.025 mmol). ^^i? 

(300 mg, 0.92 mmol), 1, 2—^7* (3.0 mL) £5J;0«7K (l.O 

mL) £rJlVM:, 1- [2- (2-7? b^rv'^/U) -4, 6 - If ^ (t* h^v^ b 
vO -3- (3 7x=;l/] ^^7^^r#fc 0 
X$£ 4 i: |i=ftfH^ LT, # b > 7* # J —/V (1.0 mL) *5 «t tMmol/Lii/ft; 

7K*©1, 4-^=^^^^ (1.0 mL) MV^T, fc&Wll 1 6 (19 mg, 30%) £r 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.69 (s, 3H), 3.02 (t, J = 7.2 Hz. 2H), 3.15 (s, 
3H), 3.28 (t, J = 7.2 Hz, 2H), 3.83 (s, 3H), 5.05 (s, 1H), 6.46 (s, 1H), 9.84-6.78 (m, 
2H), 7.00 (ddd, J = 8.1, 2.6, 0.8, Hz, 1H), 7.44 (t, J = 8.1 Hz, 1H), 12.0 (s, 1H); 
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imnmi 1 7] 

3- [5-y*n^-2, Ko^V- 6 - ( 2 - y b * y *^~;V\ 

^XT^ K Ofb-^1 17) '. 

(x® i ) mmm 4 8 ©it 1 1 mmi^ it, sw&m 1 o 6 ©it 3 3 - 

[5-^^-6- (2-y h^v^c^vl/) —2 , 4 - fcf^. (y N^rv-y h 3^>) 7 
j^/l/J ^SW^ (290 mg, 0.64 mmol) 7>£> N 1— [3- (v^^/iyr^y) ^Pt° 
/Kl - 3 -o^/Kfc/i^^ 5: K - IMmM. (130 mg, 0.96 mmol), 1 - t Kn^f^ 
yy*> U 7^ • 7Kfn4£/ (180 mg, 0.96 mmol) *3 J; Wmol/LT y^e~T ©y y y 
— (0.2 mL, 1.4 mmol) SrffiV^T. 3 - [ 5 -y*n^&- 6 - ( 2 -y h =^v^c 

^) -2, 4 -if* (y b^-yy h^-y) ycc^vy] K (120 mg, 4i%) 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm); 2.88 (m, 2H), 3.17 (s, 3H), 3.25 (s, 3H), 3.44 
(m, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 5.98-6.50 (br d, 2H), 6.95 (s, 1H), 
7.36 (dt J = 7.6, 1.5 Hz, 1H), 7.48 (t, J = 7.6 Hz, 1H), 7.68 (t, J = 1.5 Hz, 1H), 7.81 
(dt, J = 7.6, 1.5 Hz, 1H). 

(XS2) i«i©ig4 tmm^vx s _LfaTr#^tWc3- [5 -yu^- e - 

(2-y h^-iy^/u) -2, 4 - if 7 (y h^yy h^iy) y -<yxr^ 
K (50 mg, 0.11 mmol) /5>£> s y y y — (2.0 mL) *3 J; tMmoKUi/fbTklJi© 1 , 4 
-v^^y^ (1.0 mL) SrJBV^ fl^#5 1 1 7 (30 mg, 76%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2^83 (t, J = 8.9 Hz, 2H), 3.16 (s, 3H), 
3.38-3.44 (m, 2H), 6.49 (s, 1H), 7.40 (dt, J = 7.7, 1.8 Hz, 1H), 7.51 (t,' J = 7.7 Hz, 
1H), 7.69 (t, J = 1.5 Hz, 1H), 7.82 (ddd, J = 7.7, 1.8, 1.5 Hz, 1H); APCI-MS (m/z): 
364, 366 (M-Hh 

mmm us] 

6-^9^-5- (2-^ f^yx^) -4- (3-^ fdr^7x^) -<yi£^ 

- 1 , 3 -i^"— /U Uk&m 118) 

mMMi 1 6-e#fc^S{h^l 1 6^7 h7fc Kny^y (10 mL) &c$g#?U 
MJxf/l/T^y (0.35 mL, 2.5 mmol) 33 «fc t^;7 o n^^y =F-^ (0.I8 mL, 2.3 
mmol) MJ&T. S3^T?lNFlWJft# Lfc 0 RJ&ifcSrifci U ^Sr^JET"T?^ L7c 0 
#btif^S?r7 h7t Kp77^ (10 mL) K:$&#U *^TT?j*# Lfctf* tK 
Sfrfc***'*- h V V A (150 mg, 4.0 mmol) OtKSHR (5 mL) ^iTU 1B#^JS#L 
fe 0 S^^7K^Dx.T, B^ife^^T2IlIttffi Lfc„ fii^fe^TfeWv 

why 77 4— (®^lt^^-/Wn-^^i^y=i/i) laily &*SM»tr#fc 0 # 

bfotzLummmz7moVLmm(D* y y do mD ^*n^T N ^?a-e20#r«# 

L7c 0 RJS?SS:jftBET't?ai*i U #btifc?M^y !) # 7i7nvf^ 7 7^ 

- (|^^^-/Wn-^^f-y=l/4~l/l) tTftS^ L-> 1 8 (53 mg, 18%) & 
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!H-NMR (270 MHz, CDCls) 5 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 7.4 Hz, 
2H), 2.74 (t, J = 8.1 Hz, 2H), 3.30 (m, 2H), 3.82 (s, 3H), 4.62 (s, 1H), 5.18 (s, 1H), 
6.33 (s, 1H), 6.80-6.89 (m, 2H), 6.95 (ddd, J = 8.0, 2.5, 1.0 Hz, 1H), 7.39 (t, J = 8.0 
Hz, 1H); FAB-MS (m/z): 302 (M+H) + . 

inrnmi 1 9] 

3- [5 —Tff-jV— 2, 4-5?t (2— * b^v^^yk) -7a^=-;V\ 

f-^ (its-m 119) 
mmm 1 ©xg 3 1 mm\^ tt, «^ 1 1 6 ©it 5 1 - c 3 -^n 

(2—?*- h^v^zc^/ix) —4, 6— If* b^rv^ b ~7 ol~/V] 

(220 mg, 0.58 mmol) 3 — (^ h^isiJ/U^^/U) v'^— /l^^n^^ 

(150 mg, 0.83 mmol), tf* ( b U -o- b V /l/^* ~7 4 W Mll)i?? n!JK 

(20 mg, 0.025 mmol), fikWtfz is & & (570 mg, 1.8 mmol), 1 , 2 - b 
^ (5.0 mL) *5j:TJ<7K (1.0 mL) Sr/BVvT^ 3- [ 5 -Tir^A— 6 - (2-^ b=¥ 
v^^) -2, 4-tf* U b^v^ K^f-V) ~7^=-}V\ gcS«M f-^ntCo 
$bt»Jl©lS4 kmmzLXs&btl>itft&toi>>b***S-- >V (2.0 mL) *3 
<fcT^4mol/L:^fb7k*<£> 1 , 4— S^^-df-f-^jgcK (2.0 mL) Sr/SV^T, ft&Wl 1 9 
(120 mg, 60%) §r#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.68 (s, 3H), 2.97 (t, J = 7.8 Hz, 2H), 3.12 (s, 
3H), 3.24 (t, J = 7.8 Hz, 2H), 3.94 (s, 3H), 5.12 (br s, 1H), 6.47 (s, 1H), 7.47 (dt, J = 
7.8, 1.8 Hz, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.97 (dd, J = 1.8, 1.5 Hz, 1H), 8.13 (dt, J 
= 7.8, 1.5 Hz, 1H), 11.9 (s, 1H); APCI-MS (m/z): 343 (M-H)\ 

[»J12 0] 

1- [2, 4-i^t (2-^>= 3 rv^^^/V-) -5- (3-7^~/U7 

zc^y ^ (Mil2 0) 

HWlJ 1 OX© 3 IrIHNj: LT, H»!l 116 (DX© 5 "C# btifc 1 - [ 3 -^n 
2 — (.2-^ f^ri/^^/V) -4, 6 - tf * b^rv^ b^^) 7x=;l/] ^ 
^ / >- (200 mg, 0.53 mmol) frb , 3 - tf 7 ai n (150 mg, 0.76 mmol), 

tf * ( b y -o- b V /I/** ^7i?9Mli)i?? oDF (20 mg, 0.025 mmol), 

M.Wzi/y& (500 mg, 1.6 mmol), 1, 2-v 5 ^ b^ri-^^^ (5.0 mL) 3oJ;tj«7K 
(1.0 mL) £rJ£V^T, 1- [2- (2-^ b^rv^^V^) -4, 6 - tf* b^rv^ 
b^vO -3- (3 -:7 0^/1^:7 cc^/i/) ^^^/^] ^^y>-Sr#fc 0 Zb^mMM 
1 ©Ig4 £ LT, #btLfcfb^^b, ^ ^ / ' — A/ (2.0 mL) 38 J; U ? 4mol/L 

S^TK*^ 1 , 4 ->>jr^-y-^mm (2.0 mL) £r/BV>-C,tel^#> 1 2 0 (130 mg, 67%) 

i 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.70 (s, 3H), 3.08 (t, J = 7.4 Hz, 2H), 3.13 (s, 
3H), 3.29 (t, J = 7.4 Hz, 2H), 5.10 (br s, 1H), 6.49 (s, 1H), 7.23-7.71 (m, 9H), 12.0 
(br s, 1H); APCI-MS (m/z): 361 (M-H)\ 
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1- [2, 4-v ? t Kn^>- 5 - (3 -rc Y^^^^/V) — 6'— (2-^f^rv^ 

j^/iO yu] Ofb-a^i 2 D 

1 c^XfS 3 t mm\Z IT, H»!J 116 ©XfS 5 -e#feHfc 1 - [ 3 -^n 
— (2-y h^ri/^^/k) -4, (y h ^r V^ h^v-) ;x 

$ J 'is (230 mg, 0.61 mmol) 3 — ^ b ^ ~/Ut$ n (150 mg, 0.90 

mmol), tr* ( MJ -o- h U Asfrx^j >-) ^7^1)^(11)^ n!J K (20 mg, 0.025 
mmol), Mt'>!)A (580 mg, 1.8 mmol), 1, 2— h^^^^r^ (5.0 mL) £5 
J;-0*7K (1.0 mL) MV^T, 1- [3- (3 h^l/? -2- (2-y K 

fcllJfefll 1 <OXf£4 t mm\Z LT, #fe;frfctel^W>£>, 7< ^ / -/I/ (2.0 mL) *5 <£ 
tMmol/L^-ftok*^ 1 , 4 - v^^^g^ (2.0 mL) ^fflV^, 1^12 1 (130 
mg, 67%) £#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.43 (t, J = 7.0 HZ, 3H), 2.69 (s, 3H), 3.03 (t, J 
= 7.5 Hz, 2H), 3.15 (s, 3H), 3.28 (t, J = 7.5 Hz, 2H), 4.05 (q, J = 7.0 Hz, 2H), 5.07 
(br s, 1H), 6.40 (s, 1H), 6.77-6.82 (m, 2H), 6.97 (dd, J = 7.8, 2.5 Hz, 1H), 7.42 (t, J = 
7.8 Hz, 1H), 12.1 (s, 1H); APCI-MS (m/z): 329 (M-H)\ 

IMMMl 2 2] 

1- [2, 4-^tKo^-6- (2-y h^v-^^vK) -5- 
=-/V) 7^^;V] (ib^l2 2) 

mmm 1 ©ig 3 ^ j; <^x@ 4 1 mm\^. it, mmm 1 1 6 ©ig 5 -vnhfht^ 1 

- [ 3 2 - (2-^ f^^xf/k) —4, 6 — tT^ (^f^^^ b^fv/) 
7 ^ ~ A-] ^ ^ y ^ (590 mg, 1.6 mmol) ^^3-^ ^/V? ^ n vgg (320 mg, 

2.4 mmol), fcf* ( h U -o— h U /V*^ 7 >f is) ^ v>«7 -Mll)v^ n ]J K (150 mg, 
0.19 mmol), j^irv-^A (1.5 g, 4.6 mmol), 1, 2-v 5 ^ b^v^c^ (10 mL) *5 
£W7k (2.0 mL) ^rffiV^-C, 1- [2- (2-y f^zc^/i/) -4, 6 - tf;* (y 
>^r^ f^r^) -3- (3-^f;V7i^) :7cc-/k] / ;x3r#7c 0 S&K: 
»JlOlg4t»LT, #b^7t^W>b, *9/>-A> (6.0 mL) *5j;tJ? 
4xaolfLmt7km<D 1 , 4-^dr-^^^ (6.0 mL) SrJ^T, ffrg*H 2 2 (460 
mg, 96%) £r#fc 0 

!H-NMR (270 MHz, CDCL) 6 (ppm): 2.41 (s, 3H), 2.69 (s, 3H), 3.00 (t, J = 7.5 Hz, 
2H), 3.14 (s, 3H), 3.26 (t, J = 7.5 Hz, 2H), 5.03 (br s, 1H), 6.46 (s, 1H), 7.06-7.03 (m, 
2H), 7.28 (d, J = 7.6 Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H), 12.1 (s, 1H); APCI-MS (m/z): 
299 (M-H)\ 

LMMM 123] 

6-^^-/1^-5- (3-tKn^ntVl') - 4 -^a^/WO-t?:/- l , 3-v 5 
Jr—tv <A\&m 123) 
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(Igi) Ili9 7(DXfM2-e#6,tLS 3- [2-^n^-3, 5 - fcT* (^h=^ 
h^vO - 6 ^a^y— (137 mg, 0.333 mmol) £ h/l^ 

(5 mL) \z.mm L, h y ^ (v^^v 5 y rV7t h V) vv^ 7 ^ A ^ n n ft 
/l^^#^n^ (15.6 mg, 0.0151 mmol), 2 — (v>— tert— ^f-tVfc^ 7^/) tf:7 
/V (20.5 mg, 0.0687 mmol) *5j;t» U ^f;Hf=;^X (0.150 mL, 0.513 mmol) 

^h^lt. no°c-e2oNF^W#bfc 0 ^^fe^ia^p^y^^ jj >7A7K^^nx. 

^/H^-n^vt^/l) ^T»^Ls 3- [3, 5-.tf^ h=3r^^ b^vO -6-:7 
^^/V- 2-tf^/P^^=7V] ^h/nV— /l- (31.4 mg, 26%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.80-1.00 (m, 1H), 1.50-1.80 (m, 2H), 
2.50-2.60 (m, 2H), 3.26 (s, 3H), 3.32-3.42 (m, 2H), 3.52 (s, 3H), 4.99 (s, 2H), 5.21 (s, 
2H), 5.51 (dd, J = 2.4, 11.5 Hz, 1H), 5.65 (dd, J = 2.4, 17.8 Hz, 1H), 6.71 (dd, J = 
11.5, 17.8 Hz, 1H), 6.88 (s, 1H), 7.15-7.23 (m, 2H), 7.28-7.45 (m, 3H). 

(XfS2) _hf2-e#b^fc3- [3, h^->^ h=*r^) - 6 -7 x^^/U 

- 2- }£~/V7^~ ;V\ & (30.0 mg, 0.0837 mmol) ^ai^y— jv (10 

mL) U lOro^^^^A^*^^ (52.6 mg) &MtlX, 7K*#H^Ts 

^ftmimZ v^ysf^y 4-- (n-^^f y/itx^;i/=2/l) . ^ Tilt 3- [2 
-az^-/i/-3, (^ b^r^T* h*rZ/). - § —~7 ^=-;V~7 — 

;v (15.2 mg, 50%) 3r#fc D 

iH-NMR (270 MHz, CDCI3) S (ppm): 0.86 (br s, 1H), 1.17 (t, J = 7.4 Hz, 3H), 
1.50-1.64 (m, 2H), 2.45-2.55 (m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.39 (t, 
J = 6.4 Hz, 2H), 3.53 (s, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, 1H), 7.17-7.25 (m, 
2H), 7.27-7.45 (m, 3H). 

am 3) mmm 2 5 ©ig2 1 mmiz. ut, _hi5Tr#bttfc 3 - 1 2 -^/u- 3 , 

5 - (/^^ h^vO — 6 -:7^~A-:7rc — ;Vj zfu^/—;V (15.2 mg, 
0.0422 mmol) frb. ,1^ (4 mL) S3 «t tJ«2l4iS6 (0.1 mL) ^V^, fc-g^ 

12 3 (11.9 mg, 100%) &f#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 1.40-1.80 (m, 3H), 
2.40-2.50 (m, 2H), 2.65 (q, J = 7.5 Hz, 2H), 3.41 (t, J = 6.4 Hz, 2H), 4.50 (br s, 1H), 
4.80 (br s, 1H), 6.35 (s, 1H), 7.22-7.33 (m, 2H), 7.37-7.55 (m, 3H); FAB-MS (m/z): 
273 (M+H)+. 

EH 12 4] 

1- [2, Kn^>-6- (3-t Kndr^ntVl/) - 5-7^~/U7^ 

=^;V] Jl/ Wb-^lb 12 4) 

(Igl) MMM 9 7CDXfl2T5l#£>^5 3 - [2-^n^e^3, 
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i/* h^-» -6-7x=;k7x=;k] -fu^/^jV (684 mg, 1.66 mmol) N 

5: K (4 mL) fci&fl? U^^ ¥V—;V (345 mg, 5.06 mmol) *5 «fc 
mert-7^/Ui?^^/U^y /U? n y K (374 mg, 2.48 mmol) ^DiT, ^l.T?4Bf 

7 4— (n-^^f->-/W^^=9/l) tttlL, 1- (tert-^/^^^/^i; 
/K^dr^n fcVl/) -3, 5 -If* h^v^) - 2 -7x=;Kyf ^ (778 

mg, 89%) 2r#fc 0 

iH-NMR (270 MHz, GDC1 3 ) 8 (ppm): -0.05 (s, 6H), 0.81 (s, 9H), 1.54-1.70 (m, 2H), 
2.50-2.60 (m, 2H), 3.26 (s, 3H), 3.44 (t, J = 6.6 Hz, 2H) r 3.57 (s, 3H), 4.97 (s, 2H), 
5.27 (s, 2H), 6.91 (s, 1H), 7.13-7.20 (m, 2H), 7.27-7.42 (m, 3H). 

(X*£2) _hfB-e#fe^tfc 1 - (tert-^/^v 5 ^ f;^U;kt^^7n \f;V) - 3 , 
5 - \?7 b *riy* f - 2 — ^cn^/W^i?:/ (147 mg, 0.280 mmol) ^ b 

/l^c>- (10 mL) \Z.W& U hi) !^Vl> ( 1 f ^v-tT^yi/) 7 7t (0.200 mL, 0.592 
mmol) SSXTflfX ( b V — o— b V )V~fc77 4 lS) ^ 7 v> 17 -Mil) pi) K (75.5 
mg, 0.0960 mmol) %M?LX S 130°C-C60I^»ft# Lfc 0 Hi^M^^fi^P^ ;yfb# y 

/i^-^m bfc D ^is^fn^t;^- b y v j*M%mxw&\^tz.m, Mykflmt-r b y 

!7 AT^i U ^SrSUEET-T?®* Lfc #£>*Lfc^£:r f7tKP77> (6 mL) 
»j§¥U 2mol/LiiM (6 mL) ^AP^T N ^?a^30#^m# Lfc Q ^J^^K^tlx. 
T N A Steffi Lfc D ^jt^r^fP^^f JJ ^^TK^T^if-Lfc^, &e 

^ b^'97^— (ri— ^^f" V/g^^^-/l-=2/l) }-T*tM 1- [2- ( 3 - t K 
n^r^nt» -4, b^rf) - 3 -7 ^—)V~7 ^z=.;V~\ =xl 

$ J V (21.2 mg, 20%) £f#7c 0 

(X?l 3 ) 2 5 2 i: mm\c LT, _LfB-?# £> tbfc 1- [2- (3-tF 

nd^^p tW) -4, h^v-^ h^i/) - 3 -^^^/i/^^-/^] ^ 

^7 > (21.2 mg, 0.0566 mmol) ^ / — (8 mL) *3;fct^ft:fe£:^ (0.2 mL) 

^rffiV^T, {[^#312 4 (11.7 mg, 72%) £#fc D 

!H-NMR (270 MHz, CDCI3) 5 (ppm): 1.04 (t, J = 5.3 Hz, 1H), 1.50-1.64 (m, 2H), 
2.71 (s, 3H), 2.75-2.86 (m, 2H), 3.39 (dt, J = 5.3, 6.0 Hz, 2H), 4.96 (br s, 1H), 6.46 
(s, 1H), 7.22-7.32 (m, 2H), 7.42-7.58 (m, 3H), 11.94 (s, 1H); APCI-MS (m/z): 285 
(M-H)". 

mmmi 2 5] 

1- [2, Kn^7-6- - 5 - 7 a^~;V7 z*~j>V] 

-2, 2, 2-M)7;^nx^yy (ft-^fel2 5) 

T/U=i'^mmM,T, mMM9 2(DXm3-e#fetLfc4-^n^E--3- (2-^ b* 
i/rc^/k) - l , 5 - }?7 h^v-y b^r-^) - 2 -:7a^/W<;/if ^ (0.33 g, 0.80 
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mmol) h7t Kn77V (7.0 mL) ^MUs W-Wi & - 78°C ^ T??fr*P L 7i f£ N 

1.6mol/Ln-^/HJ^!7A©n-^^ri?-^^ (0.60 mL, 0.96 mmol) ^5^^^^ 
TU -78 o CTa0^W#bfc o h y :7/^n^gt^=P/i/ (0.15 mL, 1.3 

mmol) JtMTLtzM^ -78°C^ 2R#FhW# bfc 0 EJ&m&mz. 

7k (10 mL) ^ilPiXilixf;U (0.10 L) 2|«lttffi Lfc 0 #fi)l£M7k}»7" MJ 
-Clan Lfc^, j&JBETT®* Lfc D # b ttfcM^ v- U 77 7^nvf 

^77^- (g^^^Wn— =3rf- ^=1/9—1/2) fcTttSiU 1- [2- (2-^ h 
^-^c^vk) -4, b^fv-^ h^rvO - 3 - 7 x=.;l/7 —2, 

2 , 2 - h U ^/^n y ^^#f Co # fetbfcft:^^^ * y — A* (5.0 mL) \zM 
fl?U 4mol/L^^7K*© 1 , 4 -i?;*"?*^ 1488ft (5.0 mL) »^lT, ^MT?1.5B#^ 
m#Lfc D K^^«r«£ETt?««lLfe^ N 7>K»S^n-7h^77^- (mm^ 
?VWn— -=¥lM/=l/2) |CT»»U fb^l 2 5 (5.1 mg, 1.9%) £#7c D 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 2.74 (t, J = 6.7 Hz, 2H), 3.12 (s, 3H), 3.23 (t, J 
= 6.7 Hz, 2H), 6.38 (s, 1H), 7.25-7.28 (m, 2H), 7.46-7.55 (m, 3H); APCI-MS (m/z): 
399(M-H)\ 

immm 126] 

12 6). 

(Xfll) »|6 9-e#b^/h{b^6 9 (0.12 g, 0.41 mmol) Stt" b =7 t Kp7 
^ ^ (10 mL) fcS&fi? U h y xf;k7 ^ ^ (0.15 mL, 1.1 mmol) ^^§r 
4°C^-eM L-fcfL ^ n n^gg^ ^jV (0.081 mL, 1.1 mmol) SrJD^Tx 
?ab/^^b2B#r H m#bfc 0 SJ^^^MiiU «?RS:«BETT**tL.^:„ #£>*t 
7c2— Tir^Vl'-- 3, 5-t%x b ^-^77 71/^^/1/^-^ v-) - 6 -7x^;V7x^ 
/^m^^/^^r^ h7tKB777 (5.0 mL) tyk (5.0 mL) Ojl^ilt^L, 
fS^4tt^*PLfcf, Ttefrfb* b y «7A (73 mg, 1.9 mmol) SrS^IW^tt 

T^T, U$m«#Lfco S^^^TK (10 mL) Sr^R^T, 10#W!*«i L7tfJK 
(0.10 L) -C2HJJE&W Lfc„ WaeSrfia^'fb:^ h y !?A7kj§S^Lfc 
IJL sfekW^hy 7^t«U ^BETX^^«r^Lfc 0 #b^fcM^^ 
if)S^ n-r h^'^^-f — (^^^7Wn-^^-y-^=l/2) \CXmM^, 
3-tFn^-5- b d rv'77/l-/^^/^^rv') — 2 — ^^—/l/^^^/l^Hy 
9vl" (89 mg, 64%) £r#7c 0 

iH-NMR (CDCls, 270 MHz) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.59 (q, J = 7.4 Hz, 
2H), 3.49 (s, 2H), 3.59 (s, 3H), 3.63 (s, 3H), 6.33 (s, 1H), 6.52 (s, 1H), 7.15-7.19 (m, 
2H), 7.31-7.40 (m, 3H); APCI-MS (m/z): 343 (M+H) + . 

(X$£2) ±!B-T?#btlfc6-^^VV- 3-t b ^T^tfwV 

^-^-» - 2-^^^7U7aL^/umm^ : f-^ (53 mg, 0.15 mmol) $rTi? h~ h V >V 
(3.6 mL) S—IV (0.4 mL) ©^fltiib N, N-^ y^n t^xf 

/WT^l/ (0.053 mL, 0.30 mmol) *3 £ tJ«2.0mol/L f ]} * f/^U ?V*?T^S * $ ls<D 
ZS^slsaz^-TJlomW. (0.15 mL, 0.3 mmol) ^IMtLX, ^mreGfeWkW L/c D ^ 
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^HJ->' = 1/2) KXmm^ 2-^^-3-* hdr>--5- (;* b^.v-#/l^~ 
/V^-^ v-) -6-7^ ^;V7 * ~;Vgm.* f'fi' (51 mg, 92%) 5r#fc 0 

iH-NMR (CDCU, 270 MHz) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.65 (q, J = 7.4 Hz, 
2H), 3.49 (s, 2H), 3.57 (s, 3H), 3.64 (s, 3H), 3.84 (s, 3H), 6.68 (s, 1H), 7.15-7.19 (m, 
2H), 7.31-7.39 (m, 3H). 

=3rv^) .- 6-7x-;V7x-/l^^ fJV (39 mg, 0.11 mmol) £r7.0mol/LT 
<D*9 S — (4.0 mL, 28 mmol) K?g$¥U ^iat?3Np|iB«#L#t:„ KJ&?fc«r« 

> =1/2) fcTflfJUU 2 6 (28mg,85%) 3r#fc„ , 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.58 (q, J = 7.4 Hz, 
2H), 3.44 (s, 2H), 3.58 (s, 3H), 3.83 (s, 3H), 4.62 (s, 1H), 6.35 (s, 1H), 7.26-7.29 (m, 
2H), 7.40-7.50 (m, 3H); FAB-MS (m/z): 301 (M+H) + . 

[»J12 7] 

Vai 2 7) 

(Igl) 7^^7#B^T> Hli9 2©It3T'#b^4-7n*-3- (2 
f^v^^/V) - 1 , h*ciy* h^rV) - 2 -7x^;^y^ 1/ (0.71 

g, 1.7 mmol) fefb?tKo75.y (10 mL) L, -78°C^ "OifrSP L/fcSK 

1.6mol/Ln-^/l/y ^7^©n-^t7tt'(2.7 mL, 4.3 mmol) &l#|ffla>ttT 
$?T U SftmWtW bfc 0 HJ^m^^©# bTc 7V * (1.0 g) -78°C 

^ & -cms. ufca* b4B#raa# bfc D RjSja^tfisiiftYbT 

m '(10 mL) &Ua%.X^ ^m=^^ (0.10 L) T*2|Ejttttl Lfc 0 ^JS^^tKM^ h 
y !7 A-Cftjfc Lfc^ N tl^iffTTfi Lfc 0 »6>^2JiaESr^ P # 7 A # 

n^^T^ — b n*^~^;^ p b*M=1/4) l£Tft$!iL N 2- 
( 2 - * h ^r-y^J-iV) •> — 4 , 6 — \fX h *c is* h V) - 3 - 7 * 

^ (0.40 g, 61%) £r#7t 0 

FAB-MS (m/z): 399 <M+Na) +. 

CrS'2) »ji©it4^iiat, ±!B-e#b^fc2- (2-^ h*^?- 

;V) - 4 , 6 - t*J* h h 3^) - 3 - 7i^;^Ifil (0.10 g, 0.27 mmol) 

^/-A' (2.0 mL) 38«fctMm<Mjafczk*<E>l, (2.0 
mL) Sr^F^^ /ft;^ 1 2 7 (25 mg, 33%) £r#fc D 

APCI-MS (m/z): 287 (MH)\ 

TnSt^ff (CieHieOs ■ 0.4H 2 O) t LT 

H&Hi£ (%) C:65.25, H:5.69, N:0.18 

ff^jjt (%) C:65.03, H:5.73, N:0 
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12 8] 

2, 4-v>t: Kn=3rix— 6— (2—^ b = 3 r->^^-/^) - 5 - 7 ^ — 
«12 8) 

(is i ) mmm i 2 7 ©igi xnhtiti 2 - ( 2 - ^ b ^v^^/io - 4 , 6 - 

fcT* h ^rv'^ f 3^) - 3-7x^;l/gIft (0.12 g, 0.32 mmol) £r * # J — 
JV (2.0 mL) iTt h= h y (2.0 mL) ©I^Il^#t N 2.0mol/L h JJ 
i/!)/^7yV^y©v ! xf;i/x^f/PM (0.5 mL, 1.0 mmol) ^JP^T S ^S.T?1 

— (n-^^-^mm^^i-=i/2) icxmrni', 2- (2-^ h^v^c^v^) _ 4> 

6-.«(^ h*ls?i f^>)-3-:7^/l^S#^5VM81mg,65%) £r#fc„ 

iH-NME (270 MHz, CDC1 3 ) 8 (ppm): 2.68 (t, J = 8.0 Hz, 2H), 3.07 (s, 3H), 3.26 (s, 
3H), 3.29 (t, J = 8.0 Hz, 2H), 3.50 (s, 3H), 3.91 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.90 (s, 1H), 7.17-7.20 (m, 2H), 7.33-7.43 (m, 3H); FAB -MS (m/z): 391 (M+H)+. 

era 2) mMMKDjiui tmnKvx, ±.mx*mbti-fc2- (2-^ h^->^ 

)V) - 4 , 6 - \fX O h drv-^ h 3rvO - 3 -:7^~/^S#^ ?vl* (80 mg, 0.21 
mmol) frbs J—JV (2.0 mL) *3 £ 1^4mol/L^>fb7.kSt<D 1 , 4 - 
(2.0mL^iV^T s it&mi 2 8 (52 mg, 84%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.03 (t, J = 8.1 Hz, 2H), 3.12 (s, 3H), 3.33 (t, J 
= 8.0 Hz, 2H), 3.95 (s, 3H), 4.92 (s, 1H), 6.51 (s, 1H), 7.23:7.27 (m, 2H), 7.46-7.54 
(m, 3H), 11.48 (s, 1H); APCI-MS (m/z): 301 (M-H)\ 

jm^m (CiyHisOs • 0.4H 2 O) t LT 



(%) C:66.16, H:6.03, N:0.10 
^W-iU (%) C:65.97, H:6.12, N:0 
IMMM 12 9] 

— A* (AY&m 12 9) 



— 4— /V^ly-Mly— l , 3 — i?3r 



(X@l) T/^-^^IS^Tv ^W!l9 2©xa3-t?#fe^fc4-^n^E- 3 - (2 
h^v^^/P) -1, 5 -tfx f^v^ b=3rv^) - 2 - :7 rc^/W^if >- (1.2 
g, 2.9 mmol) ^ Y 7 t: Kn77^ (20 mL) fc$g#¥' L, ^^Sr-78 °C 3; 7;7£*P tfcf, 
1.6moLL n-^/HJ ^-f A©n-^ ^f-^IW (5.0 mL, 8.0 mmol) £r5^;WT 
L s -78 'C'VlO^mtHW bfc 0 4 )V^;vfo ]) ^ (1.2 mL, 12 mmol) ttJ 

£T N -78 0 C^fe^^-e#ML/^^b2B#^#Lfc 0 Rjfom&mz, tK (10 mL) £r 

^b^lt, mm^s^ (0.10 D -e2iuttm ufco f v !>at«u 

^^StJBET*e©5fe Lfc 0 # fetbfcB^^ y # ^Vt^ 7 A > n ^ h ^7 7 ^ - 
^^/Wn-^^-y->-=l/9~l/2) fcTlSML, 2- (2-^ h^v^^/V-) -4, 6 
-tf^(^ h^v^ b^vO - 3-7^=/^yX7/^7t K (0.62 g, 59%) £r#fc D 
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iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 3.08 (t, J = 7.3 Hz, 3H), 3.16 (s, 3H), 3.30 (s, 
3H), 3.36 (t, J = 7.3 Hz, 2H), 3.55 (s, 3H), 5.09 (s, 2H), 5.31 (s, 2H), 6.92 (s, 1H), 
7.17-7.14 (m, 2H), 7.34-7.40 (m, 3H), 10.60 (s, 1H); APCI-MS (m/z): 339 CM>H)\ 

(Xg 2 ) _hfS~C# h fhtz. 2 - (2-* h - 4 , 6 - If X b * *s * 

-3-7i^yX7^7t K (0.18 g, 0.50 mmol) ^nn^y 
(10 mL) m-^ n t3ii^S#^ (0.26 g, 1.5 mmol) SrJPx:T N ^Mt?15B# 

F^#bfc D ^m^ma^wm-r h y v^mm do mD ^n^T^u/c 0 
^as^fi&fn^itzkst^ b y VJxfcmm (10 mD -cgfe#bfc#, ns/MH-t- h y •> 

i*T«iL, M£MJ±T7?^fe bfc D #bttfcM^7.0mol/LT^^T©^^y 

(lOmD ^«?u M-e4B#r^m#bfc 0 RjSi^iffTt'tit, #e> 

ttfcM^r^^ii^'n^ f^77^f- (H^^Wn— =¥f-^=l/2) ^Tffi^b, 
2- (2-^ b^ri/^^/O -4, 6 - tf ^ b fris* Y ^r^) 
^ / —/V (0.12 g, 68%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.71 (t, J = 6.3 Hz, 3H), 3.21 (s, 3H), 3.30 (s, 
3H), 3.48 (t, J = 6.3 Hz, 2H), 3.56 (s, 3H), 4.86 (s, 2H), 5.25 (s, 2H), 6.93 (s, 1H), 
7.17-7.59 (m, 5H); FAB -MS (m/z): 349 (M+H)+ 

(x@3) _hta-e#btbfc 2- (2 y^y^jv) -4, (^ h*->* 

h^rv-) - 3 -~7 zc/— jV (0.12 g, 0.35 mmol) / — JV (4.0 mL) ^ 

7k (4.0 mL) (DMl^teMFL, tKH^MJ #A (40 mg, 1.0 mmol) ioJ;£J«vM 
^vWffiifc (0.080 mL, 0.85 mmol) ^Dit s 80 0 C7?4B# PbWW 2 Lfc c RJ^M^^U^ 
^mVfcm,3molfLmm (5.0 mL) ^Px.T N l^m#L,^^^-^ (0.10 L) -e 
2[Httj±lLfc 0 ^TWiSrTk (50 mL) ^»LfcfJL ?&7KM^ b y * A U M 

-^def-^=l/2) ^Ttil, <fb#4^1 2 9 (22 mg, 23%) 2r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.73 (t, J = 8.1 Hz, 2H), 3.15 (s, 3H), 3.27 (t, J 
= 8.1 Hz, 2H), 3.81 (s, 3H), 4.55 (s, 1H), 5.56 (s, 1H), 6.52 (s, 1H), 7.26-7.30 (m, 
2H), 7.42-7.53 (m, 3H); FAB-MS (m/z): 275 (M+H) + . 

imttm 1 3 0 3 

6-^^-/1^-5- (2-^ h^c-y^^-M -4- (3 -^f-/l/7x^) 
1 , 3 - *JOr—;V (ik&m 13 0) 

Itil 1 8 illi^LT, 'llil 2 2 2 (320 mg, 1.1 

mmol) /^fe. ^ n vjMm* (0.21 mL, 2.7 mmol), f y x^;i/7 5 ^ (0.37 mL, 
2.7 mmol) fcilFr f 7 t Kp 7 7 ^ (10 mL) ^JlV^T, 1- [4, 6— 

h^^/K^/V;^^) -2- (2-^ h^S^^/V) -3- (S-^fVl^as. 
/H 7/^^/k] ^/^3r#T, #£>tbfc{b^#)^b, /KSHt^^if^ h y (160 
mg, 4.3 mmol), tK (5.0 mL) 33 «fc f7t Kn777 (10 mL) £HV^T, 4 
^/U-l, 5-tfJ* (^ f^^/^—Zl^^rvO -3- (2-^ - 

2- (3-^^7/^^/P) -<^^§r#fc Q & £>fc, # b frfcfc^ &7mmol/LT 
y^^T®^ * / -/W« (10 mL) 1 3 0 (70 mg, 23%) £#fc 0 
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iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.18 (t, J = 7.3 Hz, 3H), 2.62-2.74 (m, 4H), 
3.13 (s, 3H), 3.27 (t, J = 7.7 Hz, 2H), 4.53 (s, 1H), 4.80 (br s, 1H), 6.34 (s, 1H), 
7.04-7.08 (m, 2H), 7.21 (d, J = 7.3 Hz, 1H), 7.37 (t, J = 7.3 Hz, 1H); FAB-MS (m/z): 
286 (M+H) + . 

mmn 131] 

<Ak&m 131) 

mmmi 1 8 ^«tt, rnmrnn 9-^#btt^^i 1 9 (100 mg, 0.30 

mmol) ^ fe N 7 n n^^y ^vl/ (0.05 mL, 0.65 mmolX b y xi^vi^T 5 ^ (0.09 mL, 
0.65 mmol) fcit/jfyt Ko79^ (3.0 mL) ^IV^T, 3- 
2, 4 — If 7. b^f^/^x/^drv') —6 — (2-^ b ^Vx^/V) 7^xi/l7J 
^S«^^/V§r#T, 7k*4b^!>m-7" b y !>A (45 mg, 1.2 

mmol), 7k (2.0 mL) #5 £ b 7 t (2.0 mL) £r/BV^T> 3- [5-x: 

^Vl>— 2 , 4 - If 7 b *r v^/I^xvl^-^ c/) _ 6 _ ( 2 -y. b ^v-^^/P) 7 
g*f»> 5r7l^%#fc 0 # b fhfzi^m £r 7mmol/LT =-T(D^ 

$ >vm& (5.0 mL) -C*1L, fc&Vdl 3 1 (37 mg, 37%) £r#fc„ 

iH-NMR (270 MHz, CDCL) 8 (ppm): 1.18 (t, J = 7.3 Hz, 3H), 2.62-2.71 (m, 4H), 
3.12 (s, 3H), 3.25 (t, J = 7.5 Hz, 2H), 3.92 (s, 3H), 4.48 (br s, 1H), 5.16 (br s, 1H), 
6.35 (s, 1H), 7.49 (dt, J = 7.6, 1.4 Hz, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.98 (t, J = 1.7 . 
Hz, 1H), 8.09 (m, 1H); FAB-MS (m/z): 330 (M+H)+ 

mmmi 32] 

6-^^71^-5- (2—;* Y^c-y^J-M -4- ( 3 — 7 31 =-)V7 ^ xvU) s<^"Hls 
- 1 , 3 - 7V (fc&m 13 2) 

mMMl 1 8 i:P#^LT N HJfeMl 2 0 "C# 6> fait{b&fa l 2 0 (65 m g ; 0.18 
mmol) n^S^^/V (0.03 mL, 0.39 mmolX b V ^^;VT % >" (0.06 mL, 

0.43 mmol) ^it^rbyt Ko77^ (3.0 mL) Sr^V^T> 1- [4, 6-tf7 (y 
b )Vi$~)Vjr3c v-) -2- (2-^ hdp-i/xf-/|/) -3- (3-7^xi/^7;c 

xvw) 7^xvi7] x^y >-&#T, #btb/c^#»^b, 7kS*fb#c»73iH- b y (30 

mg, 0.79 mmol). 7K (2.0 mL) & J: b 7 t KP77V (2.0 mL) ^r^V^T, 4 — 
xi^vV-1,. 5-tf7 (y b^# 71^x1/^=3^) -3- (2-y b ^v^^Vl-) 
-2 - (3 -7^xi/i/7^xvi/) ^^i£;/£#fc 0 $ #fet^fc'f^#?Sr7mmol/L 
TV*:~T<r>*9 >vm& (5.0 mL) T«U fl^fc 1 3 2 (33 mg, 52%) Sr# 

fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.20 (t, J = 7.6 Hz, 3H), 2.67 (q, J = 7.6 Hz, 
2H), 2.76 (t, J = 7.9 Hz, 2H), 3.13 (s, 3H), 3.31 (t, J = 7.9 Hz, 2H), 4.59 (s, 1H), 4.93 
(br s, 1H), 6.37 (s, 1H), 7.36-7.76 (m, 7H), 7.24-7.27 (m, 2H); APCI-MS (m/z): 347 
(M-H)-. 

mnm 133] 
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4 _ ( 3 h 3r*y~7 ^=-M - 6 -zr&fl,- 5 - ( 2 h ^V^/V) ^ 
- 1 , 3 -S?*— /V (ft&m 1 3 3 ) 

HJi^J l'l8i W\m\^ tt> HjfifeM 12 1 T#btbfcffci^ 1 2 1 (94 mg, 0.29 
mmol) 9 P n#*BI;* (0.05 mL, 0.65 mmol), .MJ'rc^/l^T 5 ^ (0.09 mL, 

0.65 mmol) *3«tt>^ b9t Kn77^ (3.0 mL) SrfflV^T, l-[3- (3-^h 
-4, l>3^7J/Wi?= /l^-^vO -2- (2-/ 

^m^^^i^^ / ^^nx^h^^^h^kmi^^m-rh v vj* (30 

mg, 0.79 mmol), tK (2.0 mL) j3±l)«f h7t Kn77^ (2.0 mL) ^rfflV^T, 2 - 

_ 3 _ (2-^ b dp-^ai^vlO ^<^if^§r#f^o #b;frfcfl^%£7mmol/L 
ry*^T©^^;^ti (5.0 mL) fl^fe 1 3 3 (45 mg, 50%) £r# 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 1.42 (t, J = 7.0 Hz, 
3H), 2.65 (q, J = 7.6 Hz, 2H), 2.73 (t, J = 8.0 Hz, 2H), 3,15 (s, 3H), 3.30 (t, J = 8.0 
Hz, 2H), 4.04 (q, J = 7.0 Hz, 2H), 4.60 (s, 1H), 4.98 (br s, 1H), 6.33 (s, 1H), 
6.78-6.84 Cm, 2H), 6.93 (ddd, J = 7.9, 2.5, 0.8 Hz, 1H), 7.37 (t, J = 7.9 Hz, 1H); 
FAB-MS (m/z): 316 (M+H) + , 

3 4] 

x _ [ 2) 4-v?t ( 3 — Kn ^>7x^ }V) —6— ( 2 — ^ h^r 

y=^=.;v] (ft^l3 4) 

mmm 1 3 1 mm- lt, urn^j 1 1 6 oig 5 -?# e^fc 1 - [3-^0 

^-2- (2—^ h '^v^^vl/) -4, 6 — tf* (^ b^r^T* b^vO ~y z^z=.;V\ =c 
9S> (100 mg, 0.27 mmol) frh, 2- (3-tFn^77i^) -.4, 4, 5, 
5 _^ ^ ^ ^/V- 1 , 3 , 2 - v^^lhtf? P 7 >- (90 mg, 0.41 mmol). If J* ( h U 
_ 0 _ j, y /i/^^^^f V) ^7 itVMlDm? Py F (20 mg, 0.025 mmol), ^fife-feS' 
t> A (200 mg, 0.61 mmol), 1 , 2 - v 5 ^ b> iX^ £ > (2.0 mL) *3 £ 1>*tR (0.5 mL) 
^V^T, 1- [3- (3-tFn^7x^) -2- (2-^b d r^^^^) - 
4, 6-« h^v-^ b^v-) ^^7^^#fc 0 £fe^H»llltf>X 

g4ir^tT, #fetbfcjb^#/7J^b, j-*/ — ^ (2.0 mL) & £XP4moVJMfcfc 
m<D 1 , 4 -v 5 ;^^^ (2.0 mL) £rfflV^, -fb^fe 1 3 4 (46 mg, 56%) 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 2.52 (s, 3H), 2.66 (t, J = 7.8 Hz, 2H), 3.07 (s, 
3H), 3.27 (t, J = 7.8 Hz, 2H), 6.31 (s, 1H), 6.60-6.65 (m, 2H), 6.74 (m, 1H), 7.21 (t, 
J = 7.5 Hz, 1H); APCI-MS (m/z): 301 (M-H)\ 

WJ13 5] 

1 - [2, (3-^<^Z>/^^r^y -6- (2— 

Y^^^;V) 7 ^~7V\ />- OffrS^l 3 5) 

(xfs i) mtmi 134 -vnbtiz 1 - c 3 - ( 3 - 1 kh^x^v) - 2 - ( 2 
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h^v'x^/i/) -4, 6-M h^rv-y h^vO ^ (25 mg, 

0.064mmol) §rN,N-^^*;^7? K (l.OmL) U ^Ifcfr JJ !> A (35 

mg, 0.25 mmol) £3 XXJ^^^^^/U (0.02 mL, 0.17 mmol) Mlx.T, tfit 5 1 -H#Rf| 

^yA^n^b^^^^ — (@«^5VWn-^:3r I?" ^=l/4~ 1/2) It Tft$* U 1 - C 3 
- (3—0-^/^^^^^^^) -2 - h^iS^fsU) -4, 6 - If X 

h^.* b^vO 7x^/k] (30 mg, 97%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.55 (s, 3H), 2.67 (t, J = 7.2 Hz, 2H), 3.10 (s, 
3H), 3.22 (t, J = 7.2 Hz, 2H), 3.27 (s, 3H), 3.49 (s, 3H), 4.99 (s, 2H), 5.06 (s, 2H), 
5.20 (s, 2H), 6.77-6.80 (m, 2H), 6.88 (s. 1H), 6.96 (m, 1H), 7.26-7.45 (m, 7H). 

dt2)iiMi©ie4^i(aT, ±mx«%h*ifri- [3- (3— <^z? 

/VJr^-Z/Z? ;V) -2- (2-^ fdr^xf-zi/) -4, 6 - tf X (^h^rv^^b^ 
■jy) y ^=-;V] /is (30 mg, 0.062 mmol) frh^ J—?V (2.0 mL) *5j:t)« 
4mol/L^b7km(D 1 , 4-^^-9-^^ (2.0 mL) &m^TJk&mi 3 5 (13 mg, 
53%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.68 (s, 3H), 3.00 (t, J = 7.8 Hz, 2H), 3.13 (s, 
3H), 3.22 (t, J = 7.8 Hz, 2H), 5.07 (br s, 1H), 5.09 (s, 1H), 6.46 (s, 1H), 6.86-6.83 (m, 
2H), 7.07 (m, 1H), 7.47-7.25 (m, 6H), 12.1 (s, 1H); APCI-MS (m/z): 391 (M-H)\ 

immm 1 3 6 ] 

1- {2, 4-v»fc [2- ( 2 - ^ b ^r^c f> -5- 

rc^/> Offrg^i 3 6) 

(xm 1 ) mmm 8 6 ©ig i ^ pii^ lt, mmm 9 2 ox® 1 -e#^tt§ 2 - c 3 , 

5 - tr X f V^-^y) - 2 - 37 ^ ~/l/:7 ^ ^ y — (3.8 g, 12 mmol) 

frb, 60% zkifffl^ b ]J V l*m.W£1fctfa (1.9 g, 48 mmol) ^ XXf 2 -y^u^e^/U 
y ^-yl/^— (4.7 mL, 48 mmol) £r/BV^T s 1— [2— (2—J-h *cis^- Y ^--» 
- 3 , 5 - tr .X (y b ^rv-y h ^rvO - 2 - !7rc^/l^<;/if > (3.8 g, 86%) 

iHNMR (CDCL, 270 MHz) 8 (ppm): 7.40-7.33 (m, 3H), 7.2L7.18 (m, 2H), 6.76 (d, J 
= 2.3 Hz, 1H), 6.72 (d, J - 2.3 Hz, 1H), 5.19 (s, 2H), 4.98 (s, 2H), 3.51 (s, 3H), 
3.50-3.40 (m, 6H), 3.33 (s, 3H), 3.27 (s, 3H), 2.69 (t, J = 7.5 Hz, 2H). 

(IS2) X|B-e#&tLfcl- [ (2- (2-y h*^^h*c^) ^JV) ] -3, 

(y f^rv-y h^-iy) 2-y^^jU^-ly^^ (0.30 g, 0.81 mol) &7 n 

uft/UJ* (5.0 mL) t^t, EtT^ ( MJ -y/U^-uT± h*cis) 3— K] -<^if>- 
(0.34 g, 0.81 mmol) *5 £tK3 >>Sf (o.21 g, 0.81 mmol) ^jK^T^D^T, 30ftMW 
Lfc D ^^Tk^n^Tgm^^/UTftffi Lfc 0 M§Jl£r^fn^;t?i»7- by 

7t$^S£r v- y # <7Vl/# 7A^P7^77^ (I^^^/Wn-^^f- ^=1/3) IC T 
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ffiRKU 4-3-K- 3- [2- (2-^ b^xf^) ^/V] -1., 
f^v^ h^v^) -2-7a^/W<>"^>' (0.31 g, 76%) £r^fc 0 

ESI-MS (m/z): 503 <M+H)+. 

(xe 3 ) 6 9 (dtm 1 £ mm\z l-c. jhia-c# b^s 4 - a — k- 3 - [2 

-'{2-^ b^VxhW ^^/H -1, 5— tr^ b^v^ b^vO -2-7 
^/WO-ifi/ (2.6 g, 5.2 mmol) £r N b/K^ (50 mL). (M)7x=/^ 
7^1/) s<7i?&2»QX) ; Z?# n y K (370 mg, 0.52 mmol) .33 b P T^/V ( 1 — ^ 

h ^i/tf *X (2.5 mL, 7.3 mmol) T^S LfcfJI, ^trFyt Kp77^ 
(50 mL) 5oJ;t^2mol/L^ (30 mL) t«l> 1- (2- [2- (2-^ h^v^ 

}>^i/) ai^/H -4, h^rv'^ h^v") - 3 - 7 ^=-JV7 a^z=.;V\ 

$ ;y (2.4 g, £r#fco 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.56 (s, 3H), 2.67 (dd, J = 8.1, 7.2 Hz, 2H), 3. 
27 (s, 3H), 3.30 (s, 3H), 3.40-3.31 (m, 6H), 3.50 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.88 (s, 1H), 7.19-7.16 (m, 2H), 7.38-7.31 (m, 3H). 

(Ig4) ±|BT*# hftft l-{2-[2-(2-^ =¥v^ b <*f) =^f-^l - 4 , 
6 — h^riX^ h^r^y) ~ 3 - 7 x-~J>V7 / y (0.40 g) 

— ;V (10 mL) ^j5?U*tlfe (3.0mol/L, 1.0 mL) ^Px.T, 40^^30^ W^#Lfc D 
£Jfc$R&7ktei£^;Mv B^^^T*ttmb/t„ ^S^I&fP^i- h P «7A7K^« 

VU*W7^P^h^77^- (gt^^/Wn-^=3f-f-^=l/2) ^TftiSU 
<ffr&*& 13 6 (0. 11 g, 55%) £r#fc„ 

iH-NMR (270 MHz, CDCla) 5 (ppm): 2.70 (s, 3H), 3.02 (t, J = 7.3 Hz, 2H), 
3.47-3.31 (m, 9H), 5.19 (br s, 1H), 6.45 (s, 1H), 7.25-7.23 (m, 2H), 7.54-7.45 (m, 
3H), 11.97 (br s, 1H); FAB-MS (m/z): 331 (M+H) + . 

[^Jfe#iJ 13 7] 

1- {2, 4-i?tbW-6- [2- (2^ h^V^ b^vO ^^^] -5 — 
(3-^ y*W7^~M 7^=-M ^¥ Sis Mb-^Hfei 3 7) 

(3 1 ) n«j 6 4 ©is 1 1 mm\z bT s ^iw 116 ©is 1 r*#btt«. 2 - 

[ 3f h^v-^ h^rv") 7^—1^1 ^7 J — ;V (5.4 g, 22 mmol) fr»6> N 

60% y^mit-r v v d.s g, 45 mmoix y^y^ 7 v 

(6.2 mL, 34 mmol) 33«fct>*N, N-^f^*M7 5 K (70 mL) SrffiV^T, 1 - 

[2- (2-* Y^y^Y^y) -.3, (;* 

-t?:/ (6.6 g, 55%) &#fc 0 

iH-NMR (270 MHz, CDCL) 6 (ppm): 2.86 (t, J = 7.4 Hz, 2H), 3.38 (s, 3H), 3.47 (s, 
6H), 3.54-3.69 (m, 6H), 5.13 (s, 4H), 6.56-6.59 (m 3H); APCLMS (m/z): 301 
(M+H) + . 

(Ig 2 ) HJfe^J 1 ©IS 2 bT, JbfB-e# bfrfc 1 - [ 2 - ( 2 - t< b 3f 



-133- 



WO 2005/063222 PCT/JP2004/019742 

h ^vO - 3 , 5 - If ^ h ^fW h =3rv-) -<>-if ^ (3.6 g, 12.0 mmol) 

7>B, N-^n^a/N^^-r ^ K (2.4 g, 13 mmol) *s£tW, N-i^^vl^/W*T 
^ K (50 mL) SrfflV^T, 2-^n^e-l- [2- (2-^ f 3- i/az j> dp i/) rn^/i/J 
-3, h^v-p* h^rv-) (4.6 g, 98%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.06 (t, J = 7.4 Hz, 2H), 3.39 (s, 3H), 3.46 (s, 
3H), 3.51 (s, 3H), 3.72-3.35 (m, 6H), 5.13 (s, 2H), 5.21 (s, 2H), 6.75 (d, J = 2.5 Hz, . 
1H), 6.69 (d, J = 2.5 Hz, 1H); FAB-MS (m/z): 380 (M+H) + . 

(x@3) mmmi 3®igi tmm^i^x, ±m~&&htnt 2 - 1- [2 

- ( 2 - ^ b h dp-v) ^^/i/] - 3 , 5 - tf..X b f v-) ^VifV (4.5 

g, 12 mmol) 7>b, ^ n P^kA (80 mL), 3 >7* (3.0 g, 12 mmol) *5 «ttJ«[tr^ ( b 
!j 7;^o,rt h=¥^) 3— Kp<^if^ (5.1 g, 12 mmol) SrffiV^, 2-^u^&- 
4-3— K-l- [2- (2-t< h^r^fdr^) ^^-^] - 3 , 5 - tf X h^r 
is* h^-y) *<l/"&ls (5.6 g, 94%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.41 (s, 3H), 3.507 (s, 3H), 3.508 (s, 3H), 
3.57-3.72 (m, 8H), 5.20 (s, 2H), 5.21 (s, 2H), 6.87 (s, 1H); FAB-MS (m/z): 506 
(M+H) + . 

(Ig4) 9©Igl i»tT, J:|BTf#e>^/t2-^n^— 4-h — 

K— 1 — [2- (2-^ h^i^ b=3rvO ^^vKl -3, 5 — tf .X (p< b^v-^ b =3f 
^i/if:/ (5.5 g, 11 mmol) £r, YsVa^l/ (55 mL), b U ~?=f-;V ( 1 -ou f> ^y^f 
XX (4.4 mL, 13 mmol) ^3j;tKt^ ( h y 7x^;^^7^ I/) i?ty J±<JL) 
^ PDF (0.77 g, 1.1 mmol) T«LA:^ $ fetr fyt Kn77y (50 mL) 
*5 £tJ«2mol/LiiM (30 mL) T*Il, 1- { 3 -^u^E- 2 - [2- (2— f>3- 
i/^b^cis) -4, 6-« b=3r-^ 7i='^} (3.3 

g, 72%) 

. !H-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.51 (s, 3H), 3.02 (t, J = 7.6 Hz, 2H), 3.36 (s, 
3H), 3.45 (s, 3H), 3.52 (s, 3H), 3.51-3.54 (m, 2H), 3.58-3.67 (m, 4H), 5.15 (s, 2H), 
5.24 (s, 2H), 6.89 (s, 1H); APCI-MS (m/z): 42 1 (M+H)+ 

(Xg5) »Jl<7)lS3i^itLT, _hiE-?#fetL7t 1 - {3-^n^&-2- 
[2- (2-* b^-^^h^cis) -4, (^ Y^riS* b^r-» 7 az 

^5/1/ (680 mg, 1.6 mmol) £> , 3 - ^ h =3r;> 7 ^ n (300 mg, 

2.0 mmol), tfx ( h V -o— h iJ/l/^^T 7 ^ >0 ^7 b^ACLOv^ p U K (20 mg, 
0.025 mmol), BM^isty A (1.6 g, 4.9 mmol), 1, 2— R^v^^^ (20 mL) $5 
ctt^TK (2.0 mL) Sr/BV^T, l-{2-[2-(2-^h f ^» j:^vi/] - 4 , 

b^is* h^vO -3 - (3-t< h^^^^^/U) 7x-;k}x^/y§ 

#fc D $ b^^wij iwit4 tmmzisT, ntbtvfrfc&mfrb, *#;—;v (5.0 

mL) *5J:t54mol/Lii:^7K*0 1, 4 - v^^V^ (5.0 mL) £^T, fl^fc 1 
3 7 (390 mg, 68%) £r#fc D 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.78 (s, 3H), 3.06 (t, J = 7.5 Hz, 2H), 3.31 (s, 
3H), 3.42 (m, 6H), 3.83 (s, 3H), 5.06 (s, 1H), 6.47 (s, 1H), 6.77-6.84 (m, 2H), 7.00 
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(m, 1HX 7.43 (t, J = 7.7 Hz, 1H), 12.0 (s, 1H); APCI-MS (m/z): 359 (M-H)". 

zmmm 1 3 8 : 

6 5.- [2- (2-y h^v^ h^vO -4- (3-y b^v^ 

^^^-i, (ft^l 3 8) ■ ' 

1 8 tfcLT, mmmi 3 7X#fe;ftfc'ffr^ll 3 7 (250 mg, 0.69 
mmol) fah, ?n u^B:^ f-f^ (0.15 mL, 1.9 mmol\ h V ^^J^T % ^ (0.26 mL, 
1.9mmol) 35 J;!^ hy t Kn77^ (5.0mL) ^ffiV^T, 1- {4, 6— tr* (y 

h^^/Pziwl^^v') -2 - [2- (2-y b^v-) -3 - (3 

b IJ 17 A (120 mg, 3.2 mmol). 7K (3.0 mL) *5 itK^ f7t Ko77> (5.0 
mL) £rfflV^ 4 -rt^yu- 1 , 5—\?X (y h ^^/l^^Ao^^) -3 - [2 

- (2-y h^v^ b^rvO ^^VKI - 2 - ( 3 f ^rv'^^^/I/) ^<>-if 

fc 0 $b^ s #b^fcfk^#)^7mmoLLT>'^-^TO^ (5.0 mL) ^ 

IU -f^#>l 3 8 (110 mg, 46%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 2.63-2.79 (m, 4H), 
3.32 (s, 3H), 3.35-3.43 (m, 6H), 3.82 (s, 3H), 4.86 (s, 1H), 4.86 (s, 1H), 6.34 (s, 1H), 
6.79-6.85 (m, 2H), 6.95 (m, 1H), 7.38 (t. J = 7.7 Hz, 1H); APCI-MS (m/z): 345 
(M-H)". 

MM13 9] 

1- {2, 4-^fc KTn^v--6- [2- (2-y b^v^c h^v-) ^c^/W] -5- 
(3 ^-/U^^^/U) 7x=;W (ik-km 13 9) 

»M 1 ©It 3 i: LT V MMiH 13 7 ©IS 2 X#^ttS 1 - { 3 - ^n 

•=E--2- [2- (2 -y fdrv-^c b^vO oz^Fvk] -4, 6 - tf ^ l^^f 
i/) ^ai^/^} 7 > (l.l g, 2.5 mmol). ^^6) S 3 — y — 71/^? t=r (420 

mg, 3.1 mmol) s tf ^ ( b V -o- f V /l-fr* 7 4 ^) ^^^^^ClDv 5 ^ ni) F (40 mg, 
0.05mmoDs^iiry!>A (2.5 g, 7.7 mmol), 1, 2-v>y h^v-^^ (30 mL) *3 
J;tK7K (3.0 mL) ^V^t, 1- {2- [2- (2-y b^v^c^a^) ^^/l.] - 
4, f^7) -3- (3-^f^7x-^) -y^~)V) rc^y 

>-£r#fc D $ b t^ifji c>xfM4 ^ lUtHM tt, #fe^cft:^^bs y^y — 

(15 mL) *5j;t54mol/L^b7km© 1 , 4-v 5 ^-^^^^ (15 mL) ^ffiV^T, ffc^ 
#113 9 (610 mg, 70 %) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2^41 (s, 3H), 2.70 (s, 3H), 3.03 (t, J = 7.9 Hz, 
2H), 3.31 (s, 3H), 3.42-3.33 (m, 6H), 4.99 (br s, 1H), 6.46 (s, 1H), 7.06-7.03 (m, 2H), 
7!28 (m, 1H), 7.39 (t, J = 7.7 Hz, 1H), 12.1 (s, 1H); APCI-MS (m/z): 343 (M-H)". 

immm ho] 

f !) 7/^n ^ ^ y^;k^7i= 3 - 1 Ko ^^7- 5 - ( 2 -y b ^voz^vi/) -4 

— 7 a^~;V~7a^=^;V (ft^tiHO) 
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mmm 1 3 6 ox?i 1 xnbtitz. 1 - c ( 2 - (2-^ h > ^» ^^w) ] 

-3, 5-tf* (^ h^v^ h^v-) - 2-:7c^/W<Vif:> (410 mg, 1.2 mmol) 
^ p ' p ^^ (10 mL) \Z.mm U> t° y S?^ (0.10 mL, 1.2 mmol) *3 J: X* V V y ;V 
Jrv*$^^)Vifrl/WMiltM (0.20 mL, 1.2 mmol) ^C^TT^T, l^l^^lFf 

y !>A7kf«-e^Lfcm. fiitife^- h y u mm&MmT-n-m^ 

bfc D # fc> ft/c^il iX ]J 7> <7Vl/7J ^A^n-r h^^^-r— (n— ^^ri^ Wg^Sl^^vJ/ 
=2/1) tTtll, ft^feHO (150 mg, iK^30%) £r#7c„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 7.53-7.46 (m, 3H), 7.28-7.25 (m, 2H), 6.83 (d, 
J = 2.4 Hz, 1H), 6.79 (d, J = 2.4 Hz, 1H), 5.03 (br s, 1H), 3.49-3.34 (m, 9H), 2. 69 (t,' 
J = 7. 1 Hz, 2H); APC1-MS (m/z): 419 (M-H)\ 

mmm 141] 

2- [2-Tir^/l^-3, 5-v>t Kn^- 6 - ( 3 f> dr^-^^^/i/) r7^^ 
/R] -N- (2-^ b^^^) -n-^^TI? hT^ K (fb^l4 1) 

mm) mmmi<DTM2-?nbfrL% 2-^0-^-3, 5 -if* (^ 

vO ^rc^/t/f^^ J-;v (10 g, 28 mmol) &?xi HTjvkA (240 mL) fc&ft? L, -30°C 
-e»#b^^ 3 (7.3 g> 29 mmol) 33 .fctFtlf* ( I> y 7;^n7t h3^>0 

3- KK^i£^ (12 g, 29 mmol) -BIS^IJx.T, mMMX*mm&W L7c D 

^p^«^ f y ^^ATk^^ii^wo?^^^ h y ^A7k^^fix.T s igjfi 
vtc 0 mmm^^xm^mt-r v y ^^mrnxm-^vtc^ m^m-r h y ? 

774— (W^^/Wn-^^^^l/g-lM) ^-0#®*U 2 -7*0^- 6 — 3— - K 
-3, 5 -If* (^ h^v^ h^v") :7c*^/V@fi|M^vU (10 g, 76%) 

iH-NMR (270 MHz, CDCL) 8 (ppm): 3.51 (s, 6H), 3.73 (s, 3H), 4.29 (s, 2H), 5.22 (s, 
2H), 5.23 (s, 2H), 6.94 (s, 1H); FAB-MS (m/z): 475 <M+H) + . 

(xm2) mmme 9©igi t^L^ ±mxmbtiz -3- 

K-3, 5 -If* h^rW h^>-) (10.4 g, 22 mmol) ^£>. 

h y ( 1 b drv-tf=/l/> *X (11 mL, 33 mmol) £ N If* ( b ]) y^^/U 

•fc^7j» ^y^^^Ol^oy K (1.6 g, 2.2 mmol) $3£XFhsl'^> (130 mL) 
7?MI LfcfJK $&^Tf7tKn77y (95 mL) $5 <fc rj2momMm (95 mL) 
1U 2-7^^-6-7^^-3, 5 — If* (;>< h^v^ h^v-) 
^ ?Vt> (6.6 g, 76%) &#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.52 (s, 3H), 3.47 (s, 3H), 3.51 (s, 3H), 3.70 (s, 
3H), 3.94 (s, 2H), 5.19 (s, 2H), 5.25 (s, 2H), 6.98 (s, 1H); APCI-MS (m/z): 391, 393 
(M+H)+. 

(is s) mmm 1 <otm 3 t mm?, lt, _hi5T*#6>^fc 2 -ri?^- 6 -^n 

•^-3, 5-tf* (t< h^v^ f^vO !7cc~/t^|£^/i/ (1.1 g, 2.8 mmol) ^£> s 
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3 _ ^ j. ^7^^nyt (630 mg, 4.1 mmmolX ( hV -o- > !7 A-^* 

7^3/) /^v^^CEOv^ p'JK (220 mg, 0.28 mmolX KSHrS'S^ (2.7 g, 8.3 
mmolX ^ b^^^V (20 mL) fcJ;^7K (4mL) SrJHVvr, 2-T-fe^vW- 3, 
O* T^V* K^) -6- (3-^ b^v-^^^/V) ^^/^gt^/V 

(1.1 g, 99%) &#fco 

iH-NME (270 MHz, CDCls) 8 (ppm): 2.57 (s, 3H), 2.31 (s, 3H), 3.49 (s, 2H), 3.52 (s, 
3H) 3 59 (s, 3H), 3.78 (s, 3H), 5.05 (s, 2H), 5.24 (s, 2H), 6.69-6.73 (m, 2H), 6.87 (m, 
1H)', 6.98 (s, 1H), 7.29 (t, J = 7.7 Hz, 1H); FAB-MS (m/z): 418 (M+H) + . 

(lS4)*l«9®Ig2«ia-C > ±|B-T?#b^2-Tir^-/V- 3, 5- 
fcf*'0< h^v^ b^^) -6- (3-^ h^7s^) ^-/l^SI^A- (500 
mg 1. 2 mmol) 3&>fe % lmol/LTKHfl^ b V *Azk«8* (5.0 mL) *3 «fc * / -/V 
(lOmL) £ffiV^ 2-T-fe^-3, b^SO* f^>0 -6- (3- 

^ h^7*^) 7x=;^ilr#fc 0 $bl^9©3 3i:^(at,# 
fe*Lfcfl*6*a»6>, I" C3-« ^ntr/u] -3-^/^/^-> 

>f S F ■ msm (230 mg, 1.2 mmol), 1 -t Kn^^/ > P " *** 

(180 mg, i 2 mmol), N- (2-* h^^^) (0.13 mL, 1.2 mmol) 

(10 mL) £r/Bwr N 2- [2-T-fe^-3, h 
h^v-) -6- (3-^>^7*=/P') 7*=^] -N- (2-^h^v^ 
-N-^^vKT-fe bT 5: K (90 mg, 15%) Sr#/t Q 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.58 (s, 3H), 2.69 (s, 1.5 H), 2.86 (s, 1.5H), 
3.11-3.55 (m, 15H), 3.75 (s, 1.5H), 3.77 (s, 1.5H), 5.03 (s, 2H), 5.22 (s, 2H), 
6.72-6.75 (m, 2H), 6.87 (m, 1H), 6.94 (s, 1H), 7.28 Cm, IB). 

(X^5) 1 <Z)X©4 i: LT. _hfBT?#fenfc 2 - C 2 -T*?vV- 3 , 

5 -If* h^vO - 6- (3-^ h^S^a^/l") -N- (2 

_^ j^ar^^c^-^) -N-^f^T-fehT^ K (90 mg, 0.19 mmol) 4mol/L^ 
fl^pjf O i , 4 -S^MTi'SSfc (1-5 mL) *5j; W * 7 — ^ (1-5 mL) MV^T, 
.-fb^W 14 1 (30 mg, 41%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.54 (s, 3H), 2.90 (br s, 3H), 3.32-3.63 (m, 9H), 
7.31 (m, 1H), 3.77 (m, 3H), 6.29 (m, 1H), 6.77-6.88 (m, 2H), 6.91 (m, 1H); 
APCI-MS (m/z): 386 (M-H)\ 

• [»1 4 2] 

2 _^^-3, 5-i?fcKn^-6- (3-* b*^*-*') 7~svH»* 
^VV (<ffr£"*b 14 2) 

(Igl) il«lCDlt4i:llf}aT, Ml 4 1<DX^3-C#fenfc2-T 
ir ^_ 3) 5 _tf* (^ T^V) -6- 

,H«^f^ (410 mg, 0.98 mmol) ^b^^-A (4.0 mL) *3 <£ tMmol/Lii/fbTK 

S5©1, 4-mt^t(4.0mL)»-C, 2-Tir9vi'-3 f 

^^_ 6 _ ( 3 - ^ b =c ^7V) 7=c~AJgm* ^ (320 mg, 98%) &#fc 0 
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iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.56 (s, 3H), 3.46 (s, 2H), 3.61 (s, 3H), 3.79 (s, 
3H), 6.37 (s, 1H), 6.82-6.84 (m, 2H), 6.94 (m, 1H), 7.37 (t, J = 7.7 Hz, 1H); 
APCI-MS (m/z): 331 (M+H) + . 

(Ig2) MMM 1 1 8 t mWk^ LT N ±M^%hfhttL 2 -Tir^/^- 3 , 5 
pndp-V— 6— (3 Y^c-yy=c=-;V) 7 ^—/uWtm^ f-JV (320 mg, 0.97 mmol) 
^bs ^ t? dj^^^ (0.2 mL, 2.6 mmoDs b U zcf-jVT ^ ^ (0.4 mL, 2.9 mmol) 
*JJ:t;Tb7tKn7 7y (5.0mL) ^ffil^ 2-Tir^vV-3, 5 - fcr* (^ h 

- 6- (3~7« h^V^T^^/k) ^^—/l^^^v^^T, 
#btLfcfb^^b. Tk*^ b y (210 mg, 5.5mmol\ tR (3.0 mL) $3 
it;Tf7t Fn7 7> (5.0mL) ^ffl^T, 2 — ji^W— 3 , 5 - tf ^ (^f^v^ 
TJ/ktfwl^-^v') -6- (3 b^ri/^d^/I/) 7 c^/P@1^^/l/£:#fc 0 $ 

#b^fc^^Sr7mmol/LT^^T^^^7— (5.0 mL) 

fl^#J 1 4 2 (170 mg, 55%) £r#7c D 

4HNMR (270 MHz, CDCI3) 6 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.58 (q, J = 7.5 Hz, 2 
H), 3.46 (s, 2H), 3.61 (s, 3H), 3.79 (s, 3H), 6.37 (s, 1H), 6.82-6.84 (m, 2H), 6.94 (m, 
1H), 7.37 (t, J = 7.7 Hz, 1H). 

mmm 1433 

6-^^-7^—5— —4— ( 3 — ^ h *c*S~7 a^^/U) ^<l/~& 

1 , 3 - v 5 ^"— ;V Uk&Vo 14 3) 

mmm 6 2 ©it 1 1 mm^ lt.^j 1 4 2 y&t>tiitte&Qo 142 (120 mg, 

0.38 mmol) tf*6> % jJCStfrffcTVl^ — !7 AJJ ^t? ^ (60 mg, 1.6 mmol) K 
(5.0 mL) £rJlV^T. 1 4 3 (100 mg, 91%) £r#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 2.64 (q, J = 7.3 Hz, 
2H), 2.72 (t, J = 7.7 Hz, 2H), 3.53 (t, J = 7.7 Hz, 2H), 3.79 (s, 3H), 4.83 (s, 1H), 6.10 
(br s, 1H), 6.29 (s, 1H), 6.78-6.84 (m, 2H), 6.92 (m, 1H), 7.36 (t, J = 7.9 Hz, 1H); 
FAB-MS (m/z): 288 (M+H) + . 

miMM 144] 

5- (2-7U /kt^v'x^) — 6 —a^=f-)V— 4 — 7^>-if V— 1 , 3— 

*—)V {ft&mi 4 4) 

(XM. 1 ) MMM 6 4 ©IS 1 i: UTO- L-"C S mMM 8 3 ©It 1 Tit b frtfc 2 - [ 2 
— ^5^-3, 5 — tr* (7^ h^v"^ h^-^x) — 6 — ~7 ^^-;v~y ^~)V\ 
(172 mg, 0.497 mmol) frb, 60% 7K*^ b U ^AiS^^m^/ (78.2 mg, 1.95 
mmol) *5 itKJMbT !) 71/ (0.100 mL, 1.18 mmol) £rJ^T. 3 - (2-7!) jVjr* 
X/^-J-jV) - 4 -o^/V- 1 , 5 - tf ^ (p< h ^ri/^ b 3^>) - 2 - 7 o^/W-^-t? 
^ (115 mg, 60%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.64-2.84 (m, 4H), 
3.23 (s, 3H), 3.26-3.36 (m, 2H), 3.52 (s, 3H), 3.71 (ddd, J = 1.3, 1.6, 5.4 Hz, 2H), 
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4.94 (s, 2H), 5.02-5.16 (m, 2H), 5.22 (s, 2H), 5.76 (ddt, J = 10.4, 17.3, 5.6 Hz, 1H), 
6.85 (s, 1H), 7.15-7.23 (m, 2H), 7.27-7.45 (m, 3H). 

dt2) mnm 2 5 ©is 2 1 mm\^-x\ ±mxn z>wt 3 - ( 2 -r v ?v$-$r 

-y=c=^;V) -4—^^-/^-1, 5 — fcf^ h^v^ b^vO — 2— ^—/W^i/if 
X (40.7 mg, 0.105 mmol) j^>— /l> (4mL) *S «fc tfift:!£$& (0.2 mL) SrJBl^ 

-C. ft^l 4 4 (27.4 mg, 87%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.67 (q, J = 7.5 Hz, 
2H), 2.68-2.78 (m, 2H), 3.28-3.36 (m, 2H), 3.75 (ddd, J = 1.3, 1.5, 5.7 Hz, 2H), 4.50 
(s, 1H), 4.86 (s, 1H), 5.04-5.18 (m, 2H), 5.76 (ddt, J = 10.5, 17.2, 5.7 Hz, 1H), 6.36 
(s, 1H), 7.22-7.32 (m, 2H), 7.38-7.54 (m, 3H); FAB-MS (m/z): 299 (M+H) + . 

imMw 1 4 5 3 

5- (3-T U /^^v^p — 6 A—y^^JV^ls-Hl/— 1 , 3 — 

(ik&m 14 5) 

(x@i) mMM6 4©igi tmm^.i-x. mm&n 2 3©ig2Ti#b^3- 

[2-^^/^-3, 5 — If* (^ h^r^* h^r^y) ~ 6 - 7 ^~;V7 a^~}V\ 7* us* 
/—/V (204 mg, 0.566 mmol) 36»fe % 60% 7K3ffft^ b P £ (88.3 mg, 

2.21 mmol) fc^t> J ftft7!J^ (0.100 mL, 1.18 mmol) SrfflVMT, 3- 

-<^if^ (l81mg,81%) 

iH-NMK (270 MHz, CDC1 3 ) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 2H), 
2.40-2.50 (m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.20 (t, J = 6.6 Hz, 2H), 3.24 (s, 3H), 
3.53 (s, 3H), 3.78 (ddd, J = 1.3, 1.6, 5.6 Hz, 2H), 4.94 (s, 2H), 5.22 (s, 2H), 
5.06-5.24 (m, 2H), 5.82 (ddt, J = 10.4, 17.3, 5.4 Hz, 1H), 6.83 (s, 1H), 7.10-7.23 (m, 
2H), 7.26-7.42 (m, 3H). 

(xM2) mmm 2 5 ©is 2 1 mm^ it, _LtB-e# btht^ 3 - ( 3 - r v 

i/y'u yfjv) - 1 , 5 - tf ^ (^ f> *r*s* Y - 4 —zzjf-jv— 2 - 7 a^~/X^<y 
if^ (46.8 mg, 0.150 mmol) frb, (4mL) *3<fcUqft:&gl (0.2 mL) SrJB 

V^T, ft^fe 1 4 5 (28.4 mg, 61%) £r#fc 0 

iH-NME (300 MHz, CDCI3) 8 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 1.52-1.64 (m, 2H), 
2.38-2.48 (m, 2H), 2.65 (q, J = 7.5 Hz, 2H), 3.21 (t, J = 6.5 Hz, 2H), 3.79 (ddd, J- 1.5, 
1.5, 5.5 Hz, 1H), 4.50 (s, 1H), 4.81 (s, 1H), 5.10 (ddd, J = 1.3, 3.1, 10. 3 Hz, 1H), 
5.18 (ddd, J = 1.7, 3.5, 17.2 Hz, 1H), 5.81 (ddt, 10.5, 17.2, 5.5 Hz, 1H), 6.35 (s, 1H), 
7.24-7.31 (m, 2H), 7.36-7.53 (m, 3H); FAB-MS (m/z): 313 (M+H) + . 

mmrn 146] 

6 - au^-jv- 5- [3- (2-^ h ^V) \?/V~\ 

, 3 -i?*—fi' {\Y&m 14 6) 

(it i ) mMm 6 4 <dtm 1 1 mm?, lt, mmm 123 ©ig 2 t*# hti% 3 - 
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[2-^^-/^-3, 5— tf^ O h^ris* h^U) - 6 —~7^^-;V~7^^-}V\ -?us< 
J—)V (164 mg, 0.456 mmol) fi>h s 60% TkSHb^ h U l> Af£ffi^i§:#J (142 mg, 
3.54 mmol) *3 cfcTJ* 2 -;7*n^c^vl^ ^/Vcc— yvl^ (0.282 mL, 3.00 mmol) SrjBV^ 

4-^5^- 3- [3- (2 h=3rv-^ h 5 ^^) t>] -1, 5 - tf ^ 
h h - 2 -r^^/WO-if (113 mg, 59%) 3r#7t 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2.38-2.48 (m, 2H), 2.68 (q, J = 7.5 Hz, 2H), 3.23 (s, 3H), 3.20-3.27 (m, 2H), 3.35 (s, 
3H), 3.34-3.45 (m, 4H), 3.53 (s, 3H), 4.94 (s, 2H), 5.23 (s, 2H), 6.83 (s, 1H), 
7.17-7.23 (m, 2H), 7.25-7.42 (m, 3H). 

(X$£2) »J2 5<DIfM2 tW!m^\^X s Jbf2T?# b *Lfc 4 -z^f-jv— 3 - [3 
- (2—7? b^rv^ b^rvO /ntW] -1, 5 - tf ^ — 2 — 

^^^/W^if^ (111 mg, 0.264 mmol) #»bs S ~- /V (4 mL) *5 J; t^aSi&gfe 
(0.2 mL) ^V^Ts ft^ l 4 6 (92.2 mg, 100%) &r#fc 0 

1 H-NMR (300 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.52-1.65 (m, 2H), 
2.35-2.45 (m, 2H), 2.64 (q, J = 7.5 Hz, 2H), 3.24 (t, J = 6.7 Hz, 2H), 3.35 (s, 3H), 
3.35-3.46 (m, 4H), 4.50 (s, 1H), 4.89 (br s, 1H), 6.34 (s, 1H), 7.23-7.30 (m, 2H), 
7.37-7.52 (m, 3H); APCI-MS (m/z): 329 (M-H)\ 

• imMM 147] 

5- [2- (2, 3 -v>t n K^r^y naKdf-S") ^;V} -6-^^-/^-4—7^ = 
/W<i/if>--l, (ft^l4 7) 

(Xfe 1 ) HJi^iJ 14 4 ©IS 1 T?# b tbfc 3 - (2-7!) /t^^v^^vW) — 4 — 

(^ h^rv-y b^v") -2— 7at=/W<^^ (71.1 mg, 0.184 
mmol) SrTIr i>= h.V A* (4 mL) £tR (l mL) (DU^WWi^M U N — 7<?vWE; 

^-.N-^-^r-SX K (56.4 mg, 0.481 mmol) <fcTJ*2.5% K^fb^-^ * »7^<D 
tert-^^VKT/l^ — A>#8&. (0. 100 mL, 0.00799 mmol) ^r^n^T N SM"ei8B#^^ 

?y—/U=9/l) 3- {2- [2-^^-/1^-3, 5-tiT;* (7? h^^T* h 

sap-V) -6— 7x^7x=;k] = b^ix} ^n/^- 1, 2-^-;^ (72.6 mg, 
94%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.95 (br s, 1H), 2.36 
(br s, 1H), 1.64-2.82 (m, 4H), 3.24 (s, 3H), 3.16-3.26 (m, 2H), 3.30-3.40 (m, 2H), 
3.45-3.75 (m, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, 1H), 7. 15-7.23 (m, 
2H), 7.28-7.45 (m, 3H). 

dt2) mmm 2 5 ©ig 2 1 mm^ lt, i2iE-c#bHfc 3 - { 2 - [2 -=^- 

/^-3, 5 - tr* (^ b^v^ h^cis) -6-7xn;k7x^;l/] ^c^v"} 7n/^ 
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I/— 1,' 2 -v^— /V (72.5 mg, 0.172 mmol) ^6>> J^/— >V (4mL) *5 <fc t*3fti£; 
& (0.2 mL) £rJ^T, »14 7 (51.6 mg, 90%) $r#fc„ 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.60-2.80 (m, 
4H), 3.20-3.58 (m, 6H), 3.62-3.73 (m, 1H), 6.34 (s, 1H), 7.22-7.29 (m, 2H), 7.34-7.52 
(m, 3H); APCI-MS (m/z): 331 (M-H)\ 

[H»!J14 8] 

5 - [3- (2, ^atW] -6-^/^-4-7^ 

=i/W<'^^- 1 , 3 - v 5 ^--/^ (fls£>«7 14 8) 

(X@ 1) mW\ 14 5 (DXfS 1 T?#btbfc: 3 - (3 -TV /l^-^v^n bf/V), - 4 
-ji^vw-l, h^V^ b'^rV) -2-7x^yfy (65.2mg, 

0.163 mmol) £Ti? b~ b (4mL) £5<£0«7k (l mL) U N-^f;we;W 

y V _ N _^-^^ p- ( 58 _4 mgj 0.499 mmol)' :fc3«fcT*2.5% EH-ftS^^ 5: ^tfHert 
/MM (0.100 mL, 0.00799 mmol) ^r^B^T, Si&*T*18H#WJ*#L. 

m*Mz-x. mu^2^mmw^tci^ mm^^m\a\^t'c mmm&mnmt-r 

TftSSU 3- {3- [2-^/V-3, h^f^) -6— 7* 

^/K7^~/!/J yn^i/} 7n^^-l, 2 - v 5 ^"— /V (59.0 mg, 83%) Sr#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.60 (m, 2H), 
2.05 (br s, 1H), 2.33 (br s, 1H), 3.24 (s, 3H), 3.20-3.35 (m, 4H), 3.53 (s, 3H), 3. 
50-3.78 (m, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 8s, 1H), 7.16-7.24 (m, 2H), 7. 
28-7.44 (m, 3H). 

(xM2) m&M2 5©ig2 ti^f^tT, ±mynhtitc3- {3- [2-^ 

1, 2— i?*"— /I' (58.0 mg, 0.133 mmol) (4mL) ^it^^ 

£Bfc (0.2 mL) SrJBVvT, 1 4 8 (42.3 mg, 92%) £r#fc„ , 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.48-1.64 (m, 
2H), 2.34-2.46 (m, 2H), 2.63 (q, J = 7.4 Hz, 2H), 3.20-3.76 (m, 7H), 6.32 (s, 1H), 
7.20-7.28 (m, 2H), 7.33-7.50 (m, 3H); APCI-MS (m/z): 345 (M-H)\ 

mmm 149] 

6 -^;V- 5 - [2- b^^b*^) -4- ( 3 - .?< 9vt>:7 ex. 

/Sl^y- 1 , 3 - v 5 ^— Ofb£* 14 9)' 

itfll 1 8 ir^^LT, »U 3 9-?nbfaf'ik&mi 3 9 (410 mg, 1.2 
mmol) ^ n nj^^^ (0.2 mL, 2.6 mmol), b U ^ V (0.4 mL, 2.9 

mmol) fc^fb^t KP777 (5.0 mL) Srj^T, l-{4, 6 - « b ^ 
v-TJ ;Vy$=.;VJr3cls) -2- [2- (2-^b h ^-y) ^.=f-;V\ - 3 - ( 3 - 
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V*?J>. (210 mg, 5.5mmol) s ?k (3.0mL)"^J:r;f f7t Kn77^ (5.0 mL) 
V^T, l, 5^lf\X (t< f^v-^/l^-zl^^v-) -3- [2- (2- 

^ h^ri/^ h^>0 J^/P] -2- (3-^^/^^^=/V) ^^ifV£r#fc 0 £ 
#k;frfcfl^4&&7mmol/LT V^~X<£>7< ^ J —M^m (5.0 mL) t«L, fc^jfc 
1 4 9 (180 mg, 45%) £r#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.6 Hz, 3H), 2.38 (s, 3H) 
2.77-2.62 (m, 4H), 3.32 (s, 3H), 3.43-3.32 (m, 6H), 4.53 (s, 1H), 4.89 (br s, 1H), 6.34 
(s, 1H), 7.04-7.07 (m, 2H), 7.20 (m, 1H), 7.36 (t, J = 7.7 Hz, 1H); APCI-MS (m/z): 
345 (M-H)". 

mmmi 5 0] 

2- [2-^c^/ix-3, 5-vX (3-^ h ^v^o^/P-) y 

-N- h*riy^/V) -N-^^-/UT± hT* K {\\&m 1 5 O) 

(XfSl) 2-^^-/1^-3, 5-tf.X b^v^ h^r-» ^—/i^^^P/v ( 30 o 
mg, 1.0 mmol) £r n tz tJvW* (9.0 mL) ^|g$?U -30°CT:W# £> N 3 ^St 

(260 mg, 1.0 mmol) *5 £tJ« [ tf* (hV 7;^PTt h ^v-) 3 — Kl ^^if ^ (440 
mg, 1.0 mmol) SrHll^P^T, I^MST'INf^ f£ Lfc„ ^M^^|^p^^-« 

$ b^2B#P B m#Lfc 0 ^M^^^L, *jg^^^^/^2|HlttfctJLfc D 

e^^Ti^n^b-7- b y i7A7k^T^#-Lfcf^,M7X»-7- h v 9^mmi^ 

/n— — =¥lh^=l/9~l/4) \Z.xmU U 2 -a_^vi^- 6 - 3 — K- 3 , 5 - (^ h 

h ~7 ~/UBm* =f-}V (230 mg, 53%) £#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz 
2H), 3.48 (s, 3H), 3.49 (s, 2H), 3.52 (s, 3H), 3.71 (s, 3H), 5.18 (s, 2H), 5.21 (s, 2H)' 
6.94 (s, 1H); APCI-MS (m/z): 425 (M+H)+. 

cm. 2) mmm 1 <^x@ 3 1 mmic it, ±mx^htitc 2 6 - 3 - k 

-3, 5-«(t< h*c^* h^»y^^/umm^^-^ (210 mg, 0.49 mmol) 
3 -7* h =3r^^cccz7^n (no mg, 0,72 mmmol\ fcT^ ( b y - 0 - h y /l^^ 
!7^) ^-T-v^^AdD^^ny K (39 mg, 0.05 mmolX ^SHr^^A (480 mg, 1.5 
mmol), f^v-^^ (4.0 mL) *5j;t)«7K (0.5 mL) ^rffiV^, 2 -oc^/U- 3 , 
5-tT.X h^v-^ h^r^) -6- (3-7< h^v^c^A-) ^ ^^/pg^7< f-'/U 
(170 mg, 85%) Sr#fc 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.62 (q, J = 7 3 Hz 
2H), 3.29 (s, 3H), 3.47 (s, 2H), 3.52 (s, 2H), 3.60 (s, 3H), 3.78 (s, 3H), 4.98 (s, 2H)' 
5.24 (s, 2H), 6.80-6.76 (m, 2H), 6.88 (m, 1H), 6.93 (s, 1H), 7.81 (t, J = 7 7 Hz 1H); 
APCI-MS (m/z): 405 (M+H)+. 

(x?i 3) mmm 141 ©x©4 t mmp lt s xibt?#6>*wc 2 ~^,v- 3 , 5 
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-tf^(^ h dp v-p? .js dpi/) - 6 - ( 3- f^>:7^=/v) >Pg^|^^u (170 

mg, 0.42 mmol) fl*^ y^/^/i. ( 3>0 mL) ^XXJ^2molfL^m^ h V ^M^W. 
%m^T s 3, 5 -If;* b^v^ b^v-) -2-^^-7^-6- (3-^h^^^ 

;VT % 1/ (0.1 mL, 0.93 mmol), 1 - [ 3 - f-hrT ^ / ) tf/U] - 3 -rc 

^Vt^/l^v^ * h'-mmm. (170 mg, 0.89 mmol) *3 it^l — t Kndrv--<^>y }. y 
TV*— /L--7k^P^ (130 mg, 0.85 mmol) £fflV^T s 2- [2-J^/k- 3 , 5 - tf ^ 
J*3rSo< -6- (3-^ ^~JV) ~7 -N-(2-^ h 

=3rv-c^/l/> -N-^^T-fe K (93mg,46%) 3r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.11 (m, 3H), 2.60 (m, 2HX 2 77 (s 1 5H) 
2.90 (s, 1.5H), 3.57-3.17 (m, 15H), 3.75 (s, 1.5H), 3.77 (s, 1.5H), 4.96 (s, 2H) 5 22 
(s, 2H), 6.86-6.78 (m, 3H), 6.90 (s, 1H), 7.26 (t, J = 7.7 Hz, 1H); APCI-Ms'(m/z): 
462 (M+H) + . 

(34) ^Ml<7)XS4^[Wia^LT N _h|BT#feti5 2- [2-^5^-3 
5 -If* h^<X) - 6- (3-^ b ^ 7 -N- (2 

h^v-^/H -N-^^T-fe K (93 mg, 0.19 mmol) 4mol/L^ 

^7k*<^ 1 , 4 -^=3rf->-^ (1.5 mL) *3«tt>V * 7 — /!✓ (l.5 mL) Sr^T 

ft^fe 1 5 0 (55 mg, 77%) £r#7c 0 

iH-NMR (270 MHz, CD CD 8 (ppm): 1.07 (m, 3H), 2.53 (m, 2H), 2.82 (s, 1 5H) 
2.95 (s, 1.5H), 3.23-3.51 (m, 9H), 3.78 (m, 3H), 6.14 (s, 1H), 6.88-6.91 (m, 2H) 7 
30 (m, 1H); APCI-MS (m/z): 374 (M+H) + . 

mmm 151] 

;v Ukf-m 15 1) 

(x@ 1 ) T/u=i>-mm%T. mmm 9 2 ©it 5 t*# e>*wh 1- [2- ( 2 - ^ h 

^ (0.10 g, 0.27 mmol) &y- h -7 fc Kn7y^ (3.0 mL) fcigfl? U ^$£r4 0 C^-e/£ 
*PLfc^ s 0.5mol/LTebbef*H (p-^np-p-^f^ (v^p^>^-^ 
<?#^*?K\ ^^T/^ = *A) © h/^v^ (0.65 mL, 0.33 mmol) * 
Sia^-CtJmLJ&^fcO^rajt^Lfc. K^^^$b^0.5mol^Tebbe 
h/^V^ . (0.15 mL, 0.075 mmol) ^X.T S ^TU5Bf Lfc 0 S 

JSM^^v 5 ^^-/^^^^ (50 mL) ^B^T#f^L N 0.1mol/L7K^b^ h U V A 
7k« (0.10 mL) »^T^L7t 0 WJtJS^O.lmol/Lzkit^ h JJ ^AtK^ 

(o.iomD x^mm^tm, mfcmm^y^v&T-ftmu ^-r h^mi^xmm 

f-jU/n -^1^=1/4) 4-^yyut°7U-3- (2-* h^^JV) 

- 1 , 5 - If* (pi h ^rv^ b - 2 -•y^^V^^i/ (87 mg, 87%) £r#7t 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 2.06 (s, 3H), 2.55-2.95 (m, 2H), 3 03 (s 3H) 
3.05-3.30 (m, 2H), 3.26 (s, 3H), 3.50 (s, 3H), 4.86 (br.s, 1H), 4.97 (s, 2H), 5.19 (s,' 
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2H), 5.31 (br.s, 1H), 6.87 (s, 1H), 7.19-7.42 (m, 5H); FAB-MS (m/z): 373 (M+H) + . 

(IS2) _hiaT*#e>tLfc4-^y7 P nfcVV-3- -1, 5 

— tT^. (7 f^rv'^ b^v") -2-7i=/I/^yf (82 mg, 0.22 mmol) Sr-^^7 
—A> (15 mL) l^ftU 10% /^^v 5 ^^^* (50% wet., 70 mg) ^JP^lTs 

JET (0.3MPa) s Mt*12^Iffl8i# bfc SJSS^Sr^^W b 3:S§ tX«l 
»t*«EEU^„ #fe;fr7cgg?fi£7 irS—As (2.0 mL) fcgfflFU 4mol/L*i>fb7KS?t<D 1 , 
A-i?ir^>mm (2. 0 mL) ^P^T N tMT*3^l^# Lfd 0 Jx^Sr^ffT^ 

CTfflL, SblzUMte (^gl^/Wn--^ 1^=1/9) tS-ifcWt/ft 
15 1 (39 mg, 62%) £r#/c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.40 (d, J = 7.1 Hz, 6H), 2.69 (t, J = 8.2 Hz, 
2H), 3.15 (s, 3H), 3.20-3.28 (m, 3H), 4.43 (s, 1H), 4.77 (s, 1H), 6.28 (s, IB), 
7.25-7.28 (m, 2H), 7.38-7.52 (m, 3H); FAB-MS (m/z): 287 (M+H)+. 

jtmft^T (Ci8H 22 0 3 • 0.1H 2 O) t IT 

Hfflfi (%) G:74.99, H:7.82, N:0 

t+INlI (%) C:75.02, H:7.76, N:0 

[«M 15 2] 

3— (2—7 h^S^ b^rS^O ^^/V— 2 — ~7 =c=^ JV— 5 — CX/Wr? T^-Olo^v') 
7x7 ' — /l^ Offr^&l 5 2) 

H»!|l 3 6^»X@lT#bttfc3, f^ri/) -l- C (2 

- (2-7 b^V^b^rv-) 3 -2-7i^W<yfy (0.080 g, 0.28 mmol) 
£rN, N-^W^T5 K (2.0 mL) L. Mlk^suy ;V (64 g, 
0.56 mmol) &JPX.T. ^TCl 0 W*# Lfc 0 JjOM^TK^&iTAtK 11*^/1- 

^b^fc^S^iW^P XffjvXJ&fw b^77^- (^ p * 7 — 

/V=15/l) fcTflHKU fl^#U 5 2 (3.6 mg, 3.5%) £r#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.66 (t, J = 6.4 Hz, 2H), 3.35 (s, 3H), 
3.52-3.45 (m, 6H), 4.88 (br s, 1H), 5.34 (br s, 2H), 6.85 (d, J = 2.2 Hz, 1H), 7.02 (d, 
J = 2.2 Hz, 1H), 7.27-7.26 (m, 2H), 7.55-7.45 (m, 3H); APC1-MS (m/z): 366 (M-H)". 

mmm 153] 

4- (3- { 5 4— 5?fc Fndrv-6- [2- (2-7 h^v"^ h=¥ 

(Xfl 1 ) ^JfeM 6 2 ©Ig 1 t IrUHK: LTs 2 /v- 3 , 5 - If* 
7 h^vO 7i^;l#i^f/V (1.5 g, 5.0 mmol) Ttafc-fbTVl"? — & A U 

J\ (230 mg, 6.1 mmol) *5 ZTfiit^JV^*- "rJV (30 mL) £rJBV^T> 2- [2-^^- 
^-3, h^v-y f^vO r7*~/l'] =-9 /—fr (1.3 g, 96%) £r#fc„ 
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(xH2) mmm 6 4 ©is i ^ mm\^ lt, _hia-e#b^ 2 -. c 2 3 , 

5 -If* h^v^ b^v") ^7^-/1-] j^-;v (1.0 g, 3.7 mmol) 60% tK 

*^ h U ^ AiMffi^f^ (310 mg, 7.8 mmol). 2 -^n^E-^ h (l.l mL, 

12 mmol) *5iIj?N, N-^^f/V*M7? K (70 mL) £rJ^T, 2 — zc^v^— i 

- [2- (2-;* h^^^h^V) ^=f-;V\ -3, 5 -If* (t< h=*rv^ h^-is) 
^if>- (510 mg, 45%) £#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.10 (t, J = 7.6 Hz, 3H), 2.63 (q, J = 7.6 Hz, 
2H), 2.92 (t, J = 8.3 Hz, 2H), 3.39 (s, 3H), 3.47 (s, 6H), 3.66-3.54 (m, 6H), 5.12 (s, 
2H), 5.16 (s, 2H), 6.56 (d, J = 2.3 Hz, 1H), 6.67 (d, J = 2.3 Hz, 1H); APCI-MS (m/z): 
329(M+H)+. 

(x$i 3) mmm 1 3 ©ii 1 1 mm?, lt, _Lte-T?# bthti 2 -^,v- 1 - c 2 

- (2 b driX3z h rc=P,i^] -3,5- tf * (?*■ h ^ri^ b ^vO ^O^ls (510 
mg, 1.6 mmol) J? nn^is (15 mL), H (400 mg, 1.6 mmol) jS«fct^ [tf 

* (fy7;^P7^b=3r^) 3 — K3 -O-t?^ (680 mg, 1.6 mmol) £J^T, 2 
-a^=f-}V- 6 — 3— K— 1 — [2- (2-^b ^^ac f> ^ zc^VKl - 3 , 5 - If 

* (7< h^rv-^ b^r^) -^Vif^ (440 mg, 62%) &fzi 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.10 (t. J = 7.6 Hz, 3H), 2.75 (q, J = 7.6 Hz, 
2H), 3.25 (t, J = 8.1 Hz, 2H), 3.40 (s, 3H), 3.47 (s, 3H), 3.52 (s, 3H), 3.62-3.56 (m, 
4H), 3.69 (t, J = 6.0 Hz, 2H), 5.18 (s, 2H), 5.19 (s, 2H), 6.81 (s, 1H); APCI-MS 
(m/z): 455 (M+H)+ 

'(ie4) mmm 1 ©iS3 1 mm^ lt, ±m-?nbntz. 2 -^ ; v- 6 - 3 — k 

-1- [2- (2 hdf-v-zc hdev-) ^=fv^] -3, 5 -If* h^r^ Y^r^y) 
^0"t?V (440 mg, 0.98 mmol) 3 — tJn/U- ^ /lx-:7 n i/gfc (220 mg, 1.5 

mmol), tr* ( b U -o- h y /J^*:7^ » /^7^!?i.(II)^ n y K (40 mg, 0.05 
mmol), ^gfci?^ A (1.0 g, 3.1 mmol), 1 , 2 - h dri/x^ ^ (10 mL) 33 J; 
t»K (1.0 mL) £r/BV^ 3- { 5 -^^vV- 6 - [2- (2-^ h^rv'^h^rv') 
^/Kl - 2, 4 - \fy, h^iX^ b^vO ^yX7;U7t K (320 mg, 

75%) £#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.67-2.79 (m, 4H), 
3.23 (s, 3H), 3.40 (s, 3H), 3.31-3.39 (m, 6H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 
6.87 (s, 1H), 7.49 (m, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.74 (m, 1H), 7.86 (m, 1H), 10.0 
(s, 1H); APCI-MS (m/z): 433 (M+H) + . 

(xm 5 ) mmm 2 <dxm 2 t mm^ lt, ±ibt*# & tit- 3 - { 5 -^n,- q - 

[2- (2- J h^riy^h^-y) =r-^?V\ -2, 4-fcf* h*^* h*ci/) 7au 
=/W ^yXT/^'t K (320 mg, 0.73 mmol) fab, (Tir^v^ f- vy) h JJ 7^ 
^/M^/ft^ (350 mg, 1.1 mmol), h/^^ (10 mL), ^rffiV^T, 4- (3- {5 
[2- (2—* h*ciy^ h^rZ/) -2, 4 — tf* (^b^v- 

7* b^r^) V^-/W 7i^;H -7^-3-^^-2-^-^ (320 mg, 92%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.38 (s, 3H), 
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2.66-2.78 (m, 4H), 3.20 (s, 3H), 3.30 (s, 3H), 3.33-3.40 (m, 6H), 3.52 (s, 3H), 4.95 (s, 
2H), 5.23 (s, 2H), 6.70 (d, J = 8.4 Hz, 1H), 6.86 (s, 1H), 7.56-7.24 (m, 5H); 
APCI-MS (m/z): 473 (M+H) + . 

(Ig6) »j6 7©Igl iiliaT, ±&Tmh'ih1t4- (3- { 5 -^=F- 
;V-Q- [2- (2-^ Y*i/^ h^y) -2, 4 - tf ^ (^ h*^* 

I/) y^^/V) y^^;V) - 3 —=^y— 2 —Jrls (320 mg, 0.68 mmol) ^6> s 10% 
9 (ioo mg) ^XX^m^^^ (10 mL) £rffl^T N 7k«nffiT 

(0.3MPa) N ^nx»30ftr$mm\^, 4- (3- 6- 1 2- (2-^ 

-f^y-2-^ry (260 mg, 81%) ^r#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.14 (s, 3H), 
2.69-2.80 (m, 6H), 2.92 (s, 3H), 3.23 (s, 3H), 3.31 (s, 3H), 3.32-3.41 (m, 6H), 3.51 (s, 
3H), 4.94 (s, 2H), 5.22 (s, 2H), 6.84 (s, 1H), 7.01-7.04 (m, 2H), 7.15 (m, 1H), 7.26 (t, 
J = 8.4 Hz, 1H). 

(x@7) wii©ig4 tmm^vx, ±mx»ntbthfc4- (3- {5-^7^ 

-6 - [2- (2-^ h^riy^h^^y) ^5=vH -2, 4 — If* (t< h d rv') 
7^^/^} -?$y— 2— (260 mg, 0.54 mmol) ^ ^ / — /V (5.0 

mL) &£Xf4molfLmk7m<D 1, 4-v 5 «^>«$ (5.0 mL) £rfflV^. 
5 3 (190 mg, 90%) ^#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.15 (s, 3H), 2.65 (q, 
J = 7.4 Hz, 2H), 2.72-2.82 (m, 4H), 2.93 (t, J = 7.3 Hz, 2H), 3.32 (s, 3H), 3.36 (m, 
4H), 3.43 (m, 2H), 4.72 (br s, 1H), 5.78 (br s, 1H), 6.34 (s, 1H), 7.01-7. 10 (m, 2H), 
7.20 (d, J = 8.0 Hz, 1H), 7.38 (t, J = 8.0 Hz, 1H); APCI-MS (m/z): 385 (M-H)\ 

imi&m 1 5 4 ] 

q-^/U- 4- [3- y^^/Ul - 5- [2- (2-^ 

1> ici/^ f e^-y) ^>v\ s<yHy- l , 3 --J^—fr (<ffr£*#i 15 4) 

dii) mmm 153 ©it6 ^£^-r s witt^t tr 4 2 - [ 3 - 

(3-tFp ^-yfJ-M ~7^~;v\ - 3- [2 - ( 2 - ^ h h ^vO ^^/^] 
-1, (t< t^v^ b^vO -<^^ (50mg,15%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7,4 Hz, 3H), 1.21 (m, 3H), 1.80 (m, 
2H), 2.65 (q, J = 7.4 Hz, 2H), 2.77-2.67 (m, 4H), 3.23 (s, 3H), 3.32 (s, 3H), 3.31 (s, 
3H), 3.32-3.38 (m, 4H), 3.42 (m, 2H), 3.79 (m, 1H), 4.94 (s, 2H), 5.22 (s, 2H), 6.34 
(s, 1H), 7.05-7.12 (m, 2H), 7.22 (d, J = 7.3 Hz, 1H), 7.37 (t, J = 7.8 Hz, 1H). 

(I®2) »Jl©Ig4i:^tt, Ji|B-e#btLfc 4-^/1— 2- [3- 
(3 - 1 Kodfv'^;!/) ;7^~/k] - 3- [2 - (2—^ b^r^^h^r^) ^^VKl 
-1, 5-tr* (p< h^v^ h^rvO -0-if>- (50 mg, 0.11 mmol) * # J ~- 

/l/ (1.0 mL) fcJ:i^4mol^^k:7K*(7)l , 4-i?3-5-y-ymt& (1.0 mL) £rj£V^T, 
it&to 1 5 4 (35 mg, 82%) £#fc 0 
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iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.11 (t, J =? 7.4 Hz, 3H), 1.21 (m, 3H), 1.80 (m, 
2H), 2.65 (q, J = 7.4 Hz, 2H), 2.67-2.77 (m, 4H), 3.32 (s, 3H), 3.32-3.38 (m, 4H), 
3.42 (m, 2H), 3.79 (m, 1H), 4.82 (br s, 1H), 5.94 (br s, 1H), 6.34 (s, 1H), 7.05-7.12 
(m, 2H), 7.22 (d, J = 7.3 Hz, 1H), 7.37 (t, J = 7.8 Hz, lH); APCI-MS (m/z): 387 
(M-H)\ 

CHWJ15 5] 

2 — [2- (2-a-^VV-3, 5-i>t Kn^-6-7x^;l/7 3:^) ^b^Xl 
Ti? bT ^ K Wfr&fel 5 5 ) 

(Igl) WJl4 4®IglT#btl5 3- (2-7!)/^i/x^) -4- 
:x^-/V— 1, 5-^* b^v^ b^>0 - 2-7 ji^/^^ifV (405 mg, 1.05 
mmol) Sri, 4-v^drf"^ (5 mL) i:/k (lmL) O^^^^fb. 2.5% mWt 
ik^r^ % >7A(Dtert-7^-^T^=i— (0.100 mL, 0.00799 mmol) 3 

>7*^ b y (719 mg, 3.36 mmol) Sr*nx.T, ^M7?18B#rRW# Lfc 0 K/^Ml^ 

ftthy^A^ftJftLfc. «teTTg*U 2- {2- [2-^/^-3, 5 
— tf^ b^rv'T* b^rvO — 6 — ~7 x^^>V7 tV\ ^ b^rv-} =r.^^r^-;V (522 mg, 
100%) £#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.66-2.88 (m, 4H), 
3.24 (s, 3H), 3.35-3.45 (m, 2H), 3.52 (s, 3H), 3.68-3.75 (2H), 4.95 (s, 2H), 5.23 (s, 
2H), 6.87 (s, 1H), 7.18-7.23 (m, 2H), 7.28-7.44 (m, 3H), 9.52 (t, J = 1.8 Hz, 1H). 

CPS 2) JifB-e#b^'2- {2 - [2-^^-/1^-3, 5'-tT^ (7 b b 
v-) -6-7x=;V7i^] x b^i/} — ;V (326 mg, 0.840 mmol) £rtert 

-^WA'a^ (5mL) ^/K (4mL) (P^jgj&fcS&S? U 2-^^/^-2-7/ 
fy (2.00 mL, 18.9 mmol). ]£MMM~f~ b V & A (400 mg, 4.42 mmol) *3«fct*!J ^ 
m~7km± b V 17 ^ (400 mg, 3.33 mmol) Srflfl&T^ ^i&T?12H#|1SSfc# Lfc D Rj^M 
^^ 7 K^3J:t5lmol/Lii:^^P^T. 7nn*^^i|ilUc 0 SrffiflJ^b^ 

b y <7^7K^T^#bfc#, iiTK^^b y i7^-e^bfc a ^Sr^ffTT*w* 

U 2- [2-^^/1/- 3 , 5 - tf^ (7 b^v^ b^vO -6-7x^7x^;H 
h^ygtm (494 mg, 100%) £r#fc 0 

(X^3) ±IB^#6>H^2- [2-^^/1^-3, 5 -If* (7 b^rv^ b^vO ~ 

^y^clsWm (125 mg, 0.309 mmol) £-i>^nn^^ (2 
mL) 1 — t KndF-^vy b JJ T V'—JV • 7KfP#J (108 mg, 0.800 mmol), 

7.0mol/LT>^— 7©^ ^ 7 —/H§^ (0.900 mL, 6.30 mmol) *3«fct/ 1 — C 3 — (v 5 
7 ^/V-T ^;)/P t°/l7] - 3 -^^-/I/TJ/l/^v 5 ^ 5 K • (207 mg, 1.08 mmol) 

StJDxlT^ SfflT?12l*ra«#Lfe„ RiSSS^^fi^^iteK*^ b !J 17 A/kl^Sr^ 

n-7f^77^- (^qp*;^/7;^y-;^20/l) i:tilb 2- [2-^^/V- 
3, 5 - If* b^r^T* b^vO - 6 — 7x=/l'7x-/l'] ^ b^ri^T-fe bT 5: K 
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(52.1 rag, 42%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.4 Hz, 
2H), 2.79 (t, J = 7.4 Hz, 2H), 3.32-3.44 (m, 2H), 3.52 (s, 3H), 3.67 (s, 2H), 4.95 (s, 
2H), 5.23 (s, 2H), 5.25 (br s, 1H), 6.14 (br s, 1H), 6.87 (s, 1H), 7.15-7. 23 (m, 2H), 
7.30-7.45 (m, 3H). 

(x©4) mMn 2 5 ©it 2 1 mm^ tt> -tta^itb^fc 2 - e 2 -^c^w— 3 , 

5— fcT* b^rv-^ b^v-) - 6 — 7 =^~;V7 ^=^;V~\ ^ > ^ ->xTir b X ^ K K 
(50.0 mg, 0.124 mmol) — JV (4mL) ^^?'U ttt (0.2mL) %JPx.T N 

60 e CT*l.l^ra«#bfc o ^JS?l^«r^JET^ilib, #bftfc^ig£r#®t?*Ui^ n 
•7f^77^- (7 n n 7}n7VA/^ * 7 —/W=9/l) {ZLXWU U 15 5 (12.7 mg, 

32%) £r#fc c 

iH-NMR (300 MHz, CDCI3/CD3OD) 5 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 
7.5 Hz, 2H), 2.75 (t, J = 7.5 Hz, 2H), 2.70-3.00 (m, 2H), 3.32-3.44 (m, 2H), 3.67 (s, 
2H), 6.35 (s, 1H), 7.22-7.29 (m, 2H), 7.35-7.52 (m, 3H); APCI-MS (m/z): 316 
(M+H) + . 

tmw.m 156], 

2- [2- 3, 5— Kn^rV- 6 — 7x^/V7x^) ^ h*is] 

-N-^^/UT-t hT^ K (ik-£r$)i 5 6) 

(X© 1 ) 15 5 ©Ig 3 £ bts ^#B0iJ 15 5 ©I@ 2 ~e#£>;frfc 2 

- [2—^^/1^—3, 5 — If* b^rv^ h^vO — 6 — 7 =c ~;V7 ^ f 

*cVW^L (125 mg, 0.309 mmol) frb, 1 - t ^v-^:/;/ f y • 7jofa4^ 

(108 mg, 0.800 mmol), 40% * f^T ^ ^<D* ? J —>yWM (0.100 mL, 1.00 mmol) 
fectt^ 1 — [ 3 - is?* =f->VT % 7 ) 7"P tf/l^] - 3 -^;v%;VT$i?j % K ■ 
£&[ (207 mg, 1.08 mmol) ^fflV^t, 2- {2 - [2-^^VV-3, 5 - tf -X f ^ 
hdfV)-6-7*=i^7cn=7P]3. b3ri/}-N-;*^/VTi? hT^ K (64.0 mg, 
50%) £:#fc D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.65-2.83 (m, 7H), 
3.24 (s, 3H), 3.36 (t, J = 7.3 Hz, 2H), 3.52 (s, 3H), 3.68 (s, 2H), 4.95 (s, 2H), 5.24 (s, 
2H), 6.26 (br s, 1H), 6.88 (s, 1H), 7.15-7.22 (m, 2H), 7.30-7.45 (m, 3H). 

(IS2) MMLffl 2 5 ©IS 2 t IrUSI" IT, ±JET;1#6>;frfc2- {2- [2-^^ 
3, 5— tT^ f^r^ f^^) — 6 — 7^~;V7xu^;V~\ a^y-^*/} — N — 
^Wtb7 5 K (60.0 mg, 0.144 mmol) ? /V (4 mL) L, M^M. 

(0.2 mD ^jn^-r, 60°c^i.iB#^«^Lfc o Rmm&m%mmTx«mm u 

fc^Sr^-m^ji^n^ h^77^- (^pp^A/^;^M/1) ^Tffr®JU 
ffc;-£^ 1 5 6 (49.4 mg, 100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.60-2.80 (m, 
7H), 3.36 (t, J = 7.5 Hz, 2H), 3.68 (s, 2H), 6.31 (br s, 1H), 6.36 (s, 1H), 7.20-7.32 (m, 
2H), 7.34-7.52 (m, 3H); APCI-MS (m/z): 330 (M+H) + . 
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mi&m is 7] ■ . 

2 — [2— (2—^^-7^—3, Kn^^-6-7i=;W7x^) ^cf^rv'] 

-N, N-^^Wtf7^ K Offrg^l 5 7) 

(Xfll) ^£J£0U 5 5©It3 tPf^Lt, Ilil 5 5 0Ii2"e#bjlfc2 

- {2- [2-^^/1^-3, 5— tT^ h^v^ h^Ss) - 6 - 7 * =/K7 

m b gf:& (125 mg, 0.309 mmol) 1 — t Kn^7^y b V ■ 

'tK?P#) (108 mg, 0.800 mmol), 50% * f-;VT % ^(Di^MWt (0.100 mL, 1.00 
mmol) *S <fctf 1 - [ 3 - (vM f;^7 5 7 ) 7 s n fcVlTJ - 3 -=^A-#/l^v^ 5 K • 
MMM (207 mg, 1.08 mmol) Srfl^T, 2 - {2- [2-=^VW-3, 5 - tf ^ 

b^i^ h^vO - 6 i -7x'^ ~7^.^;V\ xf^^} -N, N-^^Tt 

^ K (58.4 mg, 44%) &&ft 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.80 (s, 3H), 
2.60-2.90 (m, 4H), 2.89 (s, 3H), 3.23 (s, 3H), 3.30-3.42 (m, 2H), 3.52 (s, 3H), 3.82 (s, 
2H), 4.94 (s, 2H), 5.22 (s, 2H), 6.85 (s, 1H), 7.15-7.25 (m, 2H), 7.25-7.43 (m, 3H). 

(x@ 2) mw\ 2 5 ©it 2 1 mmK it, ±m~?n ^-k. 2 - { 2 - [2 -=^- 

/k-3, 5— tr* b^v'P* h^F-V) - 6 -7*^71.^] xb^i/} -N, 
N'-^f^7tf7 5; K (55.0 mg, 0.127 mmol) (4mL) *3«fct* 

ft&tt (0.2 mL) £J^T, fl^fel 5 7 (32.6 mg, 75%) 3r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.72-7.80 (m, 2H), 2.81 (s, 3H), 2.90 (s, 3H), 3.32-3.42 (m, 2H), 3.87 (s, 2H), 
4.48 (s, 1H), 4.96 (s, 1H), 6.36 (s, 1H), 7.20-7.30 (m, 2H), 7.35-7.53 (m, 3H); 
APCI-MS (m/z): 344 (M+H)+. 

[HJS091 5 8] 

2— [3— ( 2 — zn^/i— 3 , Kndr^-6-7ix;l/7ix^) jtfdf- 

v-] Ti? KT 5: K Ofb£^ 15 8) 

(X© 1 ) ^Ufe0il 15 5 ©IS 1 £ It, MMM 14 5 ©Ig 1 3 

- (3-7!);^77ntf/l/) — 4 — •a^vi'— 1 , 5 — fcf* (^ l^So* h^S>) 

- 2 —7 zx.—tV^ls-tl/ (352 mg, 0.878 mmol) ^bs 2.5% ESBfefb^"^ 5 7^7)tert 
-~??-;VT/V=i—;vm$. (0.100 mL, 0.00799 mmol) *3«fcTJ<jg3 V&Wt}- MJ «7 A 
(732 mg, 3.42 mmol) Sr/flV^, 2- {3- [2-J^/l>-3, 5-1*.* U 

^ h^r^) -6 -7 ai =71/7*^71^3 T'naH^^} ^Z-T—JV (434mg, 100%) &T# 

(Xfl 2) 15 5 ©Ig 2 £ Lt, X|E7?#b^fc 2 - { 3 - [2 - = 

9v^-3, 5 -If* b^rv^ h^r^) - 6 -7x=;V7 3:=/l/] 7n^} = 

^ /V (272 mg, 0.677 mmol) 2-^f/l/-2-7r7 (2.00 mL, 18.9 

mmol), h JJ <7A (400 mg, 4.42 mmol) iS&TfQ A/^XzkSf-T- hV «7 A 

(400 mg, 3.33 mmol) £J3V^T, 3- [2 -=^-3, 5 -If* h^v^ b^ 
vO -6-7*=/V7*=/X] 7ptH^^BI (463 mg, 100%) £#fc„ 
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(ig3) mmmi 5 5©xt3i»iT, jbiat?#e>^3- 

3, 5-tf^(^ bdrv-T* h^vO - 6 -7x^;l/7x=;U] ^n^^^it (115 mg, 
0.274 mmol) ^b, 1 Ko^i>^/ b I? ■ zKft* (108 mg, 0.800 

mmol), T.Omol/LT^^e^T©^^/— (0.900 mL, 6.30 mmol) *3«tt^l — 
[ 3 _ ^ / ) 7*^2 tVk] - 3 — au^-jV^DVi^-JA % K • ifrl&feS: (207 mg, 

1.08 mmol) 5rfflVvT\ 2- {3- [2-^/^-3, b^f-Vp* f^v-O 

-6-7x^;V7x^] ■7°n7K^rv'} TirhT^ K (16.9 mg, 15%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.66 (m, 2H), 
2.40-2.60 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.30 (t, J = 6.1 Hz, 2H), 
3.53 (s, 3H), 3.73 (s, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 5.23 (br s, 1H), 6.10 (br s, 1H), 
6.84 (s, 1H), 7.15-7.45 (m, 5H). 

(Xf£4) ^j2 5©Ig2i^LT, _LfBT?# 6> frfc: 2 -. { 3 - [2-^ 
/V-3, 5 h^v^ h^rV) -6-7x=;V7x^;V] 7°n^^} Tir 

h7 5K (15.0 mg, 0.0359 mmol) a*£> % J — JV (4mL) *5 <fc t^fti^ (0.2 mL) 
SrJlV^T, 4k&mi 5 8 (6.0 mg, 51%) £r#fc D 

iH-NMR (300 MHz, CDCI3/CD3OD) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 
2H), 2.30-2.70 (m, 4H), 3.30 (t, J = 6.1 Hz, 2H), 3.72 (s, 2H), 6.33 (s, 1H), 7.25-7.35 
(m, 2H), 7.35-7.50 (m, 3H); APCI-MS (m/z): 328 (M>H)\ 

.. mmm 1593 

2 - [3- (2-^^-71^—3, 5 — i7fc 6 — 7x^7x^) ^a^df 

S/] -N-^Wtb7^ F Wb'&Wl 5 9) 

(Ig 1 ) »M 15 5 Olg 3 £ 'MHz: LT, 15 8 ©Ig 2 7?# & 3 

THdr^g^ife (115 mg, 0.274 mmol) 1 — fc Kn^rv'^^y f U7y-/^ • TkfP 

4fe (108 mg, 0.800 mmol), 40% ^f/I/7^7®^^7-^S (0.100 mL, 1.00 
mmol) *3 £ 1 - C 3 - (v 5 ^ ^vKT ^ 7 ) T^n tf/V] - 3 -^A^^vM ^ K ■ 
(207 mg, 1.08 mmol) £fflV^T, 2- {3 - [2-^^-3, 5 - tf^ (;* 
hdf^ h^rvO - 6 -7^^7x=^] 70*°^^} -N-^WthT^ K 
(60.1 mg, 51%) £f#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.45-2.55 (m, 2H), 
2.68 (q, J = 7.4 Hz, 2H), 2.82 (d, J = 4.9 Hz, 3H), 3.24 (s, 3H), 3.27 (t, J = 4.7 Hz, 
2H), 3.52 (s, 3H), 3.73 (s, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.15 (be s, 1H), 6.85 (s, 
1H), 7.25-7.30 (m, 2H), 7.30-7.45 (m, 3H). 

(32) HIi2 5©Ig2^^itUT, ±IB7?#btLfc2- {3- [2-^ 

— *J-AS7*z. YT%Y (58.0 mg, 0.134 mmol) *^b N A' (4mL) $3 J^tJ^HHC 

B£ (0.2 mL) &/BVvT\ 1 5 9 (20.7 mg, 45%) £r#7t 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.18 (t, J = 7.9 Hz, 3H), 1.50-1.65 (m, 

-150- 



WO 2005/063222 PCT/JP2004/019742 

2H), 2.40-2.70 (m, 4H), 2.81 (d, J = 4.9 Hz, 3H), 3.29 (t, J = 6.0 Hz, 2H), 3.72 (s, 
2H), 6.29 (br s, 1H), 6.33 (s, 1H), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H); APCI-MS 
(m/z): 344 (M+H) + . 

IMMMl 6 0].. 

2— [3- (2— a^f-jV— 3, 5-^tFP^-6-7i^7i^) y°xi7$3r 
ix] -N, N-vM^-Ti? b7 5 K Offr^l 6 0) 

(HU 1 ) ^8609 15 5 ©Ig 3 £ I^Hfc It, 15 8 COXm 2 frfc 3 

- [ 2 -rc^/k-3, 5 — If* h^v^ f^riX) - 6 - 7 ^=71^:7 ^ 
/tf^Vfj^ (115 mg, 0.274 mmol) J&>6> % 1 — t Kndf-V*^}/ h JJ T^J—tV • zkfn 
(108 mg, 0.800 mmol). 50% 7Kf^$i (0.100 mL, 1.00 mmol) j6 

£t>*l -[3 -(^W^ /)^ D n tf/V]- 3 -^^vl^/l^iM 5 K-i&m^ (207 
mg, 1.08 mmol) 3rlBV^T, 2- {3- [2-^/1—3, 5 - if* h 
5r%s) - 6 -7i-;l'7i-;l'] T^n^^^l — N, N-^WthT^ K (60.2 
mg, 49%) Sr#/t„ 

iH-NMR (270 MHz, CDCla) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 1.50-1.70 (m, 2H), 
2.40-2.50 (m, 2H), 2.68 (q, J = 7.3 Hz, 2H), 2.92 (s, 3H), 2.93 (s, 3H), 3.23 (s, 3H), 
3.26 (t, J = 6.7 Hz, 2H), 3.53 (s, 3H), 3.94 (s, 2H), 4.94 (s, 2H), 5.23 (s, 2H), 6.83 (s, 
1H), 7.15-7.25 (m, 2H), 7.25-7.40 (m, 3H). 

(TM2) mmM2 5(dj^U2 bmm\z\^x, ±m^nhfhti2- {3- [2-^^ 

/]y-3, 5 -If* h^ciy) -6— ~7 ~7 ^fm^^-xy} — N, 

N-^^f/WTt b7*3: K (58.0 mg, 0.130 mmol) ^b, — ^ (4mL) $o£X$ 

mmm (0.2 m D &jiv^ it&mi 6 0 (28.6 mg, 62%) <h#/c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 1.50-1.68 (m, 2H), 
2.38-2:47 (m, 2H), 2.64 (q, J = 7.5 Hz, 2H), 2.92 (s, 3H), 2.93 (s, 3H), 3.27 (t, J = 
6.4 Hz, 2H), 3.96 (s, 2H), 4.49 (s, 1H), 4.90 (s, 1H), 6.35 (s, 1H), 7.20-7.30 (m, 2H), 
7.35-7.50 (m, 3H); APCI-MS (m/z): 358 (M+H) + . 

mmm leu 

5- [2- (2-t Kn^fixxh^) ^^vKl - 4 -T^^^/^^if 
V- 1 , 3 — i^^"' — fts {\\&m 16 1) 

(XfS 1 ) MMM 15 5 ©It 1 -e#fetL7c 2 - { 2 - [2 3 , 5 - If * 

V^ris* h^cls) - 6 - V *.^-;V*7 a^=-;V\ Y^-y} -y— ;V (104 mg, 0^269 
mmol) §r^^y— >V (5 mL) te*g#¥U *3PHb* 17*^ h U 17 A (32.5 mg, 0.859 
mmol) &Mx.X, WtSrtltimfflfr bfc 0 ^Jft^W^K^toT, ^nnzjvW^ 

-^^Wg^^/l/=2/l) ^TilfMU 2 - {2 - [2-^/1/- 3, 5 - If* 
h^v^ h^rV) - 6 - 7i^7o:=^] x h^v'} (55.4 mg, 53%) & 

nit 0 ■ 
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iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 1.76 (t, J = 6.2 Hz, 
1H), 2.65-2.82 Cm, 4H), 3.24 (s, 3H), 3.36 (t, J = 8.0 Hz, 2H), 3.53 (s, 3H), 3.52-3.62 
(m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, 1H), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 
3H). 

'(IS 2) mMM2 5©It2 titttT, _LfBT?#£>tLfc2- {2- [2-rc^- 
/k— 3, 5^tfJ* h^r^ h^rv-) - 6 - 7 z^=^)V7 x-~)V~\ ^ h ^<y] 
—7V (54.0 mg, 0.138 mmol) ^fe, J—jV (4mL) £5 J; t^HS^ (0.2 mL) £r/B 
Pt, i\&ffo 16 1 (46.8 mg, 100%) 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm)M.18 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 
7.6 Hz, 2H), 2.66-2.80 (m, 2H), 3.56 (t, j = 4.6 Hz, 2H), 6.35 (s, 1H), 7.20-7.30 (m, 
2H), 7.35-7.52 (m, 3H); FAB-MS (m/z): 303 <M+H) + . 

[»J16 2] 

6 —^J-jV- 5 - [3- (2 - 1 Kn^r^ h^ci^) /ntW] - 4 - 7 rc^/W^ 
if 1 , 3 -v^— /V ({fc^fe 16 2) 

(Igl) HiSM 15 8 ©Ig 1 T^tfettfc 2 - { 3 - [2 -^^vl/- 3 , 5 - \?X 
(^ b^v^ f^rvO - 6 -y^^/uy^^/W] /n*°^} — ;V (99.4 mg, 

0.247 mmol) ;V (5 mL) ^j|?U Tk^b^^^MJ »>A (40.0 mg, 

1.06 mmol) ^Ux.T, ^fi^lB#F H W# Lfc 0 ^M^^/K^nxLT, ^nn*^ 

(n-^^f-^/i^^^/I/=2/l) ^TftMU 2- {3- [2-31^7^-3, 5 - fcT X 
(^ b^v^ b^vO - 6 - 7 ^—7^:7 ct^/k] ^htK^v'} rc^y— ^ (44.8 mg, 
45%) £#fc D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 2H), 
1.76 (t, J = 6.2 Hz, 1H), 2.40-2.52 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 
3.20-3.35 (m, 4H), 3.53 (s, 3H), 3.55-3.62 (m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 8s, 
1H), 7.16-7.25 8m, 2H), 7.28-7.42 (m, 3H). 

(Ig 2) »J 2 5 ©I@ 2 t tt, _h|BT*#bttfc2- {3- 12 

As— 3,. 5 — tf^. h^v-y h=3rv-) — 6 — ~7 ^=-/Uy a^=./U] y°m^^-^} 

(43.0 mg, 0.106 mmol) N ^^/WV (4mL) £5 £ TJ«}ft:t&ll (0.2 mL) £r 
/BV^, 1 6 2 (32.1 mg, 96%) %fflt 0 

!H-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.50-1.64 (m, 
2H), 2.38-2.55 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.26 (t, J = 6.4 Hz, 2H), 3.28-3.35 
(m, 2H), 3.58 (t, J = 4.6 Hz, 2H), 6.32 (s, 1H), 7.23-7.35 (m, 2H), 7.35-7.50 (m, 3H); 
FAB-MS (m/z): 317 (M+H) + . 

irnmm i e 3 ] 

5 - {3- [If* (tKn^r^f^) ^ h=¥v-] ~7u\?M 



-152- 



WO 2005/063222 



PCT/JP2004/019742 



(M16 3) 

(Ig 1 ) mMM 12 3 ©Ig 2 -e# btl5 3- [2 -:^7V- 3 , 5 - tf ^ b 
dp- SO* b^^O - 6— 7x^;V7x^] ^a/^y— 7k (3.18 g, 8.82 mmol) £r f/k 
rc^ (50 mL) «Jt?Lfc 0 Wbttfc^^ t> V 7 ^~?VftX7 J ^ (3.54 g, 13.5 
mmol), '4 ^ As (1.96 g, 28.8 mmol) ^ttt, 3 !7* (3.81 g, 15.0 mmol) 

yn-rh^^^^ — (n-^^>7@»^7l/=20/l~9/l) ^Tlt^ U 4 -^^vV- 

3- (3-3-b7P^) -1, 5— tT^ h^v/) — 2— 7ic=^W< 
Vif^ (3.65 g, 88%) £#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.70-1.85 (m, 2H), 
2.44-2.54 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 2.93 (t, J = 6.8 Hz, 2H), 3.24 (s, 3H), 
4.94 (s, 2H), 5.23 (s, 2H), 6.84 (s, 1H), 7.15-7.22 (m, 2H), 7.27-7.45 (m, 3H). 

(X$12)cis-1, 3-o — ^^y^i^JJirn — ;V (1.15 g, 6.40 mmol) SrN, N 
-v^^VkzJ^AT^ F (30 mL) ^fi?U ^^rO°C^^*P bfcfl s 60% y^m 

Y V V ^MkW^Wm (252 mg, 6.30 mmol) PiaS-Clt^WtftW* bfc D 

^^^!fcJi|B-e#6>tL/c4-^^-7l— 3- (3-3^K7°ntVu) -1, 5 - tf 
X (^ h^^y h*ci/) - 2 - 7^^7^^if ^ (1.33 g, 2.82 mmol) ^Px.T. 40°C 

fc^rae^fp^-t- h y ^ATK^^^ufcft.MzKW^ b y ^t«u 

drf-^/»^^-7l/=20/l~9/l) ^TfitMU 4 -zc^vl— 1 , 5 - If* f^r 
v-^ h^>0 - 2-7 3 - [3- (2-^^^7^-l, 3 - v 5 ;*"^^- 5 

-^71/^-^v-) ^°nt°7k] (723 mg, 49%) *3 J: 15 3 — T V >V- 4 -^^7k 

-1, 5 -If* h^v-y b^iX) - 2 -^c^WO-if > (484 mg, 50%) 

4- ^^7k-l, 5-lf* f^) -2-^^^7k-3- [3- (2 - 
^7^^71—1, 3 -^^^-5-^ f 7l^= 3 ri/) yntVl/] ^O-^V 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2.40-2.60 (m, 2H), 2.70 (q, J = 7.4 Hz, 2H), 2.95-3.00 (m, 1H), 3.23 (s, 3H), 3.33 (t, 
J = 6.5 Hz, 2H), 3.53 (s, 3H), 3.85-4.20 (m, 4H), 4.94 (s, 2H), 5.23 (s, 2H), 5.49 (s, 
1H), 6.83 (s, 1H), 7.18-7.52 (m, 10H). 

3-rU;v-4-if/i'- 1, 5-tf* h^^) - 2-r7^=7WO-i? 

iH-NMR (270 MHz, CDCb) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 7.4 Hz, 
2H), 3.15 (ddd, J = 1.8, 1.8, 5.6 Hz, 2H), 3.23 (s, 3H), 3.51 (s, 3H), 4.70 (dq, J = 
17.1, 1.8 Hz, 1H), 4.90 (dq, J = 10.2, 1.8 Hz, 1H), 4.93 (s, 2H), 5.22 (s, 2H), 5.73 
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(ddt, J = 10.2, 17.1, 5.6 Hz, 1H), 7.15-7.40 (m, 5H). 

(X@3) ±iB-e#btbfc4-^^- 1, (7 l^v^ b^) -2-7 

3,-^-3- [3- (2-7^^-1, 3-^^^-5->T/l>^V) ^Pt° 
jv\ -O-ifV (705 mg, 1.35 mmol) /V (30 mL) ^*#U 10% ^°-7v>!7 

Aft* (35.5 mg) «r*n*.T\ zkUtMlSCT, M^llSfflttttU*:. Rfcft**** 
ilUfc*, W9fSr«teTT?WiU 2- {3 - [2-^/1—3, 5-M b^r 
^ _ 6 -7x^7x^] ^nt>} ^o^^-l, 3-v^- (620 

mg, 100%) £#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2 42-2 52 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.20-3.40 Cm, 3H), 3.53 (s, 
3H), 3.50-3.67 (m, 4H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, 1H), 7.18-7.26 (m, 2H), 
7.28-7.45 (m, 3H). 

(Ig4) »j2 5 0It2i»LT, _h!BT-#b*Lfc2- {3- [ 2 

^ — 1 , 3 - /I/ (620 mg, 1.43 mmol) t>* h > ^ ^ 7 — /^ (25 mL) *5 =t tflfctt 

SI (0.5 mL) ^rffiV^X. 1 6 3 (384 mg, 82%) 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 
2H), 2.36-2.48 (m, 2H), 2.63 (q, J = 7.4 Hz, 2H), 3.10-3.65 (m, 7H), 6.32 (s, 1H), 
7.20-7.50 (m, 5H); FAB -MS (m/z): 347 (M+H) + . 

mmn 1 6 4 ] 

e-j^vv- 5- (3- [3- (2-^yt°n!J Vls-l-^M ^ptK^v-] ~? 
ntf/k} -4-7i=M^^-l, 3-^-^ (^16 4) 

(I@l1) 1- (3-t FP^f^Pt» - 2-^yt°ny H> (136 mg, 0.949 
mmol) SrN, N-^7 ^sM^T =■ K (5 mL) t^fifU «gS0t«rO , C*-e?»bfe 
ft, 60% Tkb-fb^-b y ^-^iStt^-ifc^ (64.7 mg, 1.62 mmol) ^Pit, Rlftftt?l 

^WMt^bfe, ^^t^ i e 3 ©is i t#e>^ i , 5-« Co** 

v'T* >^v0 - 3 -(3 -3- 'K^ntT/V)- 2-7^.^/^-4-^/^^^ (107 
mg 0 227 mmol) 3r/3Ux.T, ir^48MW# Lfc 0 RJfSifi^*^^ * ^ -^*3 it^ 

Jg^ p^r }, (n— ~^rf- WH«^/t-=20/l~9/l) U 4 -^tV 

_ lt 5 _ M -s- {3- [3- K^- 

x ^natf^V] t°/v} - 2 -7;n^/V-<^if ^ (38.6 mg, 35%) £r#fco 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.80 (m, 4H), 
2 00 (tt, J = 7.2, 7.6 Hz, 2H), 2.36 (t, J = 8.2 Hz, 2H), 2.40-2.50 (m, 2H), 2.68 (Q, J 
= 7 4 Hz 2h) 3 17 (t, J = 6.3 Hz, 2H), 3.20-3.30 (m, 4H), 3.35 (t, J = 7. 1 Hz, 2H), 
3.53 (s, SB), 4.94 (s, 2H), 5.23 (s, 2H), 6.83 (s, 1H), 7.15-7.25 (m, 2H), 7.25-7.42 (m, 
3H). 
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(It 2) H»J 2 5 ©Ig 2 t mfflt- LT N ±:|B"T?# btbfc 4 l , 5 - 

tf* (7 f=3rV7 h»SrS7) -3- {3- [3- t°n ]j K^- 1 — f/W) 

^p^^/] tVl/} - 2-7*=;^>'^ >- (37.6 mg, 0.0774 mmol) 
9 (4 iuL) *3«fcTm&Bfe (0.1 mL) £J^T, fl^lfel 6 4 (25.2 mg, 82%) 

!H"NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.75 (m, 
4H), 1.90-2.10 (m, 4H), 2.32-2.46 (m, 4H), 2.64 (q, J = 7.4 Hz, 2H), 3.10-3.50 (m, 
8H), 6.34 (s, 1H), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H); FAB-MS (m/z): 398 
(M+H) + . 

mmm 1 e 5 ] 

1- {2, 4-V-tKn^>-5- (3-tKn^7i^) —6- [2- (2 — 
^ h^v'o^b^v') jx^/iTJ 7 ^7^ Offrg^ 1 6 5) 

MMM 1 ©It3 b W&fc. IT, Hi&M 13 7 OIS4 -C#btbfc 1 - { 3 --fn 
^-2- [2- (2-7 b=3rv^cc fdr-^) ^^VlTJ ~ 4, 6 - (7 h^^* h*c 

ST) ~7a^~M yis (630 mg, 1.5 mmol) ^fe, 2- ( 3 — t Kn^7x=/l/) 
-4,4,5,5 b 9 7 =f->V- 1,3,2 - S^dMJ-jtfn 7 ^ (500 mg, 2.3 mmol), 
tr* ( hV — o— h V /U ft 4 IS) ^7^7^(11)^^ Pj) F (200 mg, 0.25 mmol). 

(1.5 g, 4.6 mmol), 1 , 2 -v>7 b=3rV^7 (15 mL) *5«ktjy< (2.0 
mL) fr>£>, 1— {4, 6 — tT^ (7 b^v^ b^r^) -3- ( 3 - fc Kn^7x- 
^) -2- [2- ai^/U] ^ce^/H ^7 7^£r#fc 0 $ 

btWJl©It4i«LT, 7^7~ /V' (7.0 mL) *3 

itWmol/Ljfe-ft;**© 1 , 4-^^ri^-^^ (7.0 mL) 3rJlV^T N 1 6 5 

(420 mg, 81%) &#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.66 (s, 3H), 3.02 (m, 2H), 3.36 (s, 3H), 
3.37-3.52 (m, 6H), 5.20 (s, 1H), 6.26 (br s, 1H), 6.46 (s, 1H), 6.78 (dt, J = 7.4, 1.0 
Hz, 1H), 6.87 (m, 1H), 6.93 (ddd, J = 7.4, 2.5, 1.0 Hz, 1H), 7.36 (t, J = 7.4 Hz, 1H), 
11.9 (s, 1H); FAB -MS (m/z): 347 (M+H) + . 

immm 1 6 6 ] 

6 -ol^-)V- 4 - (3-kKo^7i=^) —5 - [2- ( 2 -7 h^v^ h 
^/iTJ son is— l , 3 — i?3r—j>v 16 6) 

MMM 1 1 8 t m&K LT N mMffl 16 5 ■Vftbtlltfc&b 1 6 5 (320 mg, 0.92 
mmol) fab, ? n nj^7 ^tv (0.2 mL, 2.6 mmol), h V xf;P7 ^ ^ (0.4 mL, 2.9 
mmol) *5j;t;T b7t Kn77 7 (lOmL) tr^V^ 1- {3- (3-tKn^7 
7^~/7) -2 - [2- (2-7 J-^v^h^iT) ^=f-/i7J -4, 6 -If;* (7 

MJ7A (210 mg, 5.5 mmol). 7k (3.0 mL) *3 h 7 t Ko777 (5.0 
mL) SrjlV^T, 4 -^^vk- 2— Kp^77x=^) —3- [2— (2—7 
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#7c D #bttfcfb^fe§f7mmol/LT^ ; e^r^^ — (5.0 mL) 7? 

MiS U fl^ft 1 6 6 (72 mg, 24%) £r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.73-2.55 (m, 4H), 
3.34 (s, 3H), 3.40-3.34 (m, 4H), 3.47 (m, 2H), 5.11 (br s, 1H), 6.12 (br s, 1H), 6. 31 
(s, 1H), 6.75-6.71 (m, 2H), 6.80 (m, 1H), 7.00 (br s, 1H), 7.25 (t, J = 7.8 Hz, 1H); 
FAB-MS (m/z): 332 (M+H)+. 

mmm 1 6 i 3 

2 - [3- (2— ^c^/V— 3, Ko^-6-7x^7 3:^) ^pztK^t 

*/] _ N _ (2-t Kp^v^xf;!/) 7tf75 K (»16 7) 

(Xmi) tftil 5 5©Ii3 tNtiat, IKfefll.l 5 8©H2t#b*lfc3 

- [3, (7 b^rv-^ h^vO - 2 -cnfvl'- 6 -7 a^/K? ^=.;V\ 
#dp-5dSift (92.1 mg, 0.220 mmol) /5*£k 1 — t Kb^^^ b U Ty'^V • TkfP 

(150 mg, 1.11 mmol). 2-75/^^7 —71- (0.0500 mL, 0.828 mmol) £3 «fct* 1 

- [ 3 - ^/i^r 5: y ) ^fn tW] - 3 — ^^Vl^/l^vM 5 K • (210 mg, 
1.10 mmol) Sr/BWC. 2- {3- [2-^/^-3, 5 - If* (7 b^"^ 

_ 6 -7^;V7^~;V\, zfniR^} -N- .(2-t Kn^f^) Ti?bT5 
K (65.0 mg, 64%) =gr#7c 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 1.52-1.68 (m, 2H), 
2.45-2.55 (m, 2H), 2.62-2.72 (m, 3H), 3.24 (s, 3H), 3.29 (t, J = 6.1 Hz, 2H), 3.43 (dt, 
J = 4.6, 5.5 Hz, 2H), 3.53 (s, 3H), 3.70-3.763 (m, 2H), 3.76 (s, 2H), 4.95 (s, 2H), 
5.24 (s, 2H), 6.64 (br s, 1H), 6.85 (s, 1H), 7.15-7.25 (m, 2H), 7.30-7. 45 8m, 3H). 

(ig 2) mmm 2 5 ©ig 2 1 mm\^ lt, -lib-^ e>*wt 2 - { 3 - [2 -^:7 

7l/ _ 3> 5 -if;* (7 bdrv'y h^v") -6 -T^^/UT^^/Kl -fn^^} -N 

- (2 — t Kn^i/x^;l/) TirbT? K (64.0 mg, 0.139 mmol) ^^7— /V 
(4mL) &&T$mmk (0.2 mL) &/BVvC, 1 6 7 (26.7 mg, 51%) £r#fc c 

iH-NMR (300 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.55-1.65 (m, 
2H), 2.40-2.50 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.00-3.50 (m, 4H), 3.65 (t, J = 5.4 
Hz, 2H), 3.74 (s, 2H), 6.33 (s, 1H), 7.24-7.50 8m, 5H); APCI-MS (m/z): 374 (M+H) + . 

mmm 168] 

2 - [3- (2— au^-;V— 3, 5 — t Kp 6 - 7 a^/l^ a^/l") 7n* 0;3 r 

V] -N- (2-7 f^r^f/l/) 7t hT 5; K (ft^l6 8) 

(It 1 ) 15 5 <7>X?S 3 i: WlMfc IT, H«J 15 8 ©It 2 T?# bftS 3 

_ [2-01^-/^-3, (7 b^rv-7 f^7) - 6 -7x^7i-/V] 

aK^VSSfe (92.1 mg, 0.220 mmol) /5>b> 1 — t Kn ^7^77' h 1> 1 7K?P 

4fe (150 mg, 1.11 mmol), 2 -7 h ^v^^v^T ^ ^ (0.0500 mL, 0.575 mmol) *3«t 
1 - [ 3 - (S?* ^7)7p fcVlT] - 3 -^/Kfc/I^SM 5; F ■ (210 

mg, 1.10 mmol) Sr/gWCs 2- {3 - [ 2 -J^vV>- 3 , ■ 5 - tf * (7 h^vO* h 
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— <6-~7 y°u^^y} -N- ( 2 h ^y^J-jV) Tir h 

75 K (75.0 mg, 72%) <H#fc D 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.18 (t, J = 7:4 Hz, 3H), 1.52-1.66 (m, 2H), 
2.42 (m, 2H), 2.68 (q, J = 7.5 Hz, 2H), 3.24 (s, 3H), 3.36 (s, 3H), 3.53 (s, 3H), 
3.20-3.54 (m, 6H), 3.75 (s, 2H), 4.95 (s, 2H), 5.24 (s, 2H), 6.65 (br s, 1H), 6.85 (s, 
1H), 7.16-7.24 (m, 2H), 7.30-7.44 (m, 3H). 

(X©2) ||«!]2 5©I@2 hmm^-C, _hfB-e#b^fc2- {3- [2-^^ 
71/-3, h^rv'^ -6-7x^7x^] /n^^} -N 

- ( 2 - ^ b *c*y^7V) T i? b T 5: K (74.0 mg, 0.156 mmol) / — ;U (4 mL) 

fc$gfi?U Wmt (0.2 mL) SrJl!*.^ 6O°C-ei.l0#^S^b^ o ^^^Sr^JEET 

=9/1) CTIIIL, it&mi 6 8 (46.3 mg, 77%) 

iH-NMR (300 MHz, CDCI3/CD3OD) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.52-1.66 (m, 
2H), 2.40-2.50 (m, 2H), 2.60-2.80 (m, 2H), 3.28 (t, J = 6.2 Hz, 2H), 3.36 (s, 3H), 
3.38-3.48 8m, 4H), 3.74 8s, 2H), 6.33 (s, 1H), 6.75 (br s, 1H), 7.24-7.30 (m, 2H), 
7.35-7.50 (m, 3H); APCI-MS (m/z): 388 (M+H)+. 

[WJ16 9] 

6 -^;v- A-y 7V— 5 - (3, 5, 6 - MJ t KP^^^f^) 
-1,3 --JJr— )V (fc&Sfo 169: ik&tyQ 170 (DZ?T*T ) 

dii) mmm 123 ©it 2 -e.#b^§ 3 - c 2-^^- 3 , 5 - \?x (n 

^SO* h^vO - <o—-7 a^^ivy ;c~)V\ -fvL/^J^iV (394 mg, 1.09 mmol) £rv^ 
uu^fy (25 mL) \zMM L, — ^ n fc° !J >7 A (806 mg, 2.14 mmol) Sr^H 

^btitLmm&^v xtr/is*? & h ^77 ^ — (n-^^^wn^^^v^ 

=20/1—9/1—4/1) ^Tft^U 3- [2-^Vl—3, 5 — If* (^ h^rv-y h^vO 
-6-7^^7l^i7^=/^] — /V (270 mg, 69%) £r#7c D 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.36-2.46 (m, 2H), 
2.63 (q, J = 7.5 Hz, 2H), 2.70-2.80 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 4.96 (s, 2H), 
5.23 (s, 2H), 6.87 (s, 1H), 7.15-7.22 (m, 2H), 7.30-7.42 (m, 3H), 9.50 (t, J = 1.4 Hz, 
1H). 

(Ig2) JbfB-C#b*L/t3- [2-^^-3, h*is* h^is) ~ 

6 -7x=./l/7i^] 7n^t^;V (267 mg, 0.745 mmol) / — /V (15 mL) 

fcjgfl? L N ^^%0°C* -e^*P l.Omol/L^-ffcT P /I^ ^ V $ J* (D^—Tjv 

mm (2.00 mL, 2.00 mmol) MJ^LT. ^ffl&T4H#BBlft#L.;fc;„ KJfcig^te^ * 7 
— /v*5j;t>*7K^tIx.T > I^^/v-ettlttiLfCo WttUBSrl&fbiftte^b P 

^Sr^-^S^n^ 1:^.77^- (n— =3ri^V/|^^^=4/l) fcXttJSU 1- 
[3, (t< f^v^ b^vO -2-^^-6-7^-/^7^^^] 
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-5-^^-3 {ill mg, 59%) £r?#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.40-1.52 (m, 2H), 
1.90-2.10 (m, 2H), 2.38-2.65 8m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 
3.35-3.45 (m, 1H), 3.53 (s, 3H), 4.95 (s, 2H), 4.95- 5.10 (m, 2H), 5.23 (s, 2H), 

5.44- 5.72 (m, 2H), 6.84 (s, 1H), 7.17- 7.30 (m, 2H), 7.30-7.45 (m, 3H). 

(Xfe3) _hfB-tr#b^fcl - [2-^^71^-3, 5-« h^-y^ h^r-» - 
<Q—y^^=-jV-7^.=~?V\ ^.^c-y-— 5 — zcls— 3 — Jr—jV (175 mg, 0.437 mmol) SrT 
-fe f - f ]} jv (6 mL) 1 7K (2 mL) <Z)Ml8«£^f§^? U N - * ^/We/Wtf; JJ ^- N 
-t^K (100 mg, 0.855 mmol) £5j;t^2.5% EWb^ 5 ^<ZHert-:/5^T 
; ^^-;vM (0.0500 mL, 0.0004 mmmol) ttJ^T. [rIS.^T?6B#^^# bfc G 

f^-7-©|#i'fc5l- [2-3^Fvv-3, 5 - b^v^ b^vO -6 
-^^^7^^cc^/i^]^^f-V- 3, 5, 6-bJJt-/W (h-V*-*- /^A: 63.7 nig, 34% 
*3 «fO* hV jr—/VB : 27.2 mg, 14%) £r#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.20-1.40 (m, 2H), 

1.45- 1.60 (m, 2H), 1.90-2.06 (m, 2H), 2.40-2.65 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 
3.24 8s, 3H), 3.53 (s, 3H), 3.30-3.85 (m, 5H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, 1H), 
7.20-7.27 (m, 2H), 7.30-7.45 (m, 3H). 

1 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.35-1.58 (m, 4H), 
1.95 (br s, 2H),. 2.36-2.76 (m, 5H), 3.24 (s, 3H), 3.53 (s, 3H), 3.35-3.55 (m, 2H), 
3.60-3.80 (m, 2H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, 1H), 7.18-7.25 (m, 2H), 
7.30-7.45 (m, 3H). 

(xfi4) mw&m 2 5 ©ig 2 1 nmz. lt, ±mxnbthfr > v ^-—^a (50.6 mg, 

0.116 mmol) frb, ^ J—;V (4mL) *5 «fc tfift:&& (0.2 mL) SrfflV^ 1 
6 9 (33.9 mg, 84%) £r#fc 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.22-1.32 (m, 
2H), 1.38-1.60 (m, 2H), 2.28-2.60 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.30-3.45 (m, 
2H), 3.45-3.67 (m, 2H), 6.33 (s, 1H), 7.20-7.45 (m, 5H); FAB-MS (m/z): 347 
(M+H) + . 

Q-^;V-A-y^^7V- 5- (3, 5, 6 - t Kn^^^) -<yf ^ 
- 1 , 3 -*?Hr—As (ik&Va 17 0: it&m 169 ©e?7^fVt^^) 
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mMM 2 5 ©xg 2 1 mm^ it, mmm i 6 9 <^xfi 3 x^htitc ^ y /kb 

(27. Omg, 0.0621 mmol) 7>£>,^y — (4mL) ^XXfm^M (0.2 mL) £ffiV^ 
{t^#/ 17 0 (16.9 mg, 79%) £r#fc 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.10-1.34 (m, 
4H), 2.27-2,60 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.30^3.70 (m, 4H), 6.31 (s, 1H), 
7.20-7.30 (m, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 347 (M+H) + . 



. IMMM 17 1] 

6—^^/1/— 4— (3 - t \?v3ri/~7 a^^/V) 



-5- (2-^ h^-^c^vk) -O-if 



(x® 1 ) mMM 6 4 ©ig 1 1 mm^ l-c, 153 ©ig 1 -e # e> tt§ 2 - 

[2-^^V^-3, (t< h^rv^ A- (500 mg, 1.9. 

mmol) fl>6>. 60% TKHtfl^ h 3J ^i^^TO (150 mg, 3.8 mmol\ 3 ttfc* 5W 
(0.2 mL, 3.2 mmol) ^WT, N- i?* ^/V/ft/l^T ^ K (10 mL) £J^T N 2- 
^/U-l-(2-j* b *ci/^;V) - 3 , 5-tf^(p< fdri/^ h^^)^>-if^ (490 
mg, 91%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.88 (t, J = 7.7 Hz, 2H), 3.34 (s, 3H), 3.48 (s, 3H), 3.55 (t, J = 7.7 Hz, 2H), 5.13 
(s, 2H), 5.17 (s, 2H), 6.56 (d, J = 2.5 Hz, 1H), 6.68 (d, J = 2.5 Hz, 1H). 

(X©2) MMffil 1 3 CDIfM 1 t IrI^C L-T n ±MX^^>fhtL2-^;v- l — (2 
b ^v^^vV-) —3,5 — b h =^v0 ^^i?^ (490 mg, 1.7 mmol) 

srnuifrsvj* (15 mL), 3 (430 mg, 1.7 mmol) *3j^t^ [bf^. ( bV ~7 >^ 
tnT-feb^) 3— K] ^>^ifV (730 mg, 1.7 mmol) MV^T, 4-^5^/1^-2 
-a— K-3- "(2—^ f^v^^/lO -1, 5 — tr* (7^ b^v^ h^rv^ -<^if 
^ (350 mg, 50%) £r#fc D 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 2H), 2.75 (q, J = 7.3 Hz, 
2H), 3.22 (t, J = 8.0 Hz, 2H), 3.40 (s, 3H), 3.48 (s, 3H), 3.51 (t, J = 8.0 Hz, 2H), 3.52 
(s, 3H), 5.18 (s, 2H), 5.19 (s, 2H), 6.81 (s, 1H). 

(X$I 3) mW.M 1 ©IS 3 t WlWkfc LT, _LfB-T?#b^fc 4 -^;V- 2 — 3 — K 
-3 - (2-^ bdri/xf/l/) -1, 5-« h^rSo* b^^^^ifV (l20mg, 
0.29 mmol) ^fe, 2- (3-tFo^>7i^) -4, 4, 5, 5-r f7^f 
/W-l, 3, 2-^ffP7^ (100 mg, 0.45mmol\ tf* ( b ]) —of— /U* 
;<7Z?t7MlL)i?? p!) K (20 mg, 0.025 mmol), ^^irv-^^ (280 g, 
0.87mmolX 4 — 2 — (3-t Fn^i^) -3- (2-^b= 3 r> / ^ 

9vl") -1, (^f^^;^-;^^) -0-if>-£#fc 0 $b^Jfe#!J 

1 ©Ig4 i mWifc LT, #b^fc<ffcl^;^&, * /— /!<- (2.0 mL) *5 £tMmol/L 
it'fbTK*^ 1 , 4-mfyii(2.0mL) SrfflV^ fl^«J 1 7 1 (70 mg, 84%) 

X H-NMR (270 MHz, CDCls) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.60-2.77 (m, 4H), 
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3.15 (s, 3H), 3.30 (t, J = 7.9 Hz, 2H), 6.32 (s, 1H), 6.71-6.77 (m, 2H), 6.85 (m, 1H), 
7.29 (t, J = 7.7 Hz, 1H); APCI-MS (m/z): 288 (M+H) + . 



imnm 172] 

6 -^.J-jv— 5 - ( 2 - t Ko 

if ^- 1 , 3 —*?it—>V Offc£-$J 17 2) 



— 4— (3-t Fn^^x^/k) 



(Igl) mtiSffl l©Ig2 tl^^LX, 2 -^^-;V- 3 , 5 - fcT* Uf^rv^ 
h^vO :7^~/I^^=P/V (9.8 g, 33 mmol) N-^n^e^fi< ^-Y ^ K (6.5 

g, 37mmol) &3±LW, N-v'^^/^AT^ K (130 mL) Sr^V^T, 6— -?n*e 

- 2 -^^/l— 3,5- If* b =¥v^ h ^riX) 7x^;l^ii^ ^/P (12 g, 97%) £• 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 3.48 (s, 3H), 3.50 (s, 2H), 3.52 (s, 3H), 3.71 (s, 3H), 5.18 (s, 2H), 5.21 (s, 2H), 
6.94 (s, 1H); APCI-MS (m/z): 376, 378 (M+H)+. 

(X©2) »Jl©Ig3i»LT, _LfB-?# hfblt 6 -Zfu^r- 
-3, 5 — }?X h*cis* h^cis) 7 ^—sv^tm:*^^ (4.1 g, 11 mmol) fah, 2 

- (3-t Ko^7x^) -4, 4, 5, 5 — T h^^f-^— 1 , 3, 2— vbj" 
drf-7j?n ^ >- (3.0 g, 14 mmol), fcf ^ (h V -o— h V Asfr* ~y ^ *? & Mil) 

n])F (860 mg, 1.1 mmol), ^^irv^r> a (n g> 34 mmol), 1 , 

V (80 mL) -33 £-0*7k. (20 mL) ^rffi^T, 2 -^=*Vl^- 6 - (3-t Kn^> 
7^^/^) -3, 5— If* ■F^rW h^iO /H^BI* (3.9 g, 91%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.61 (q, J = 7.3 Hz, 
2H), 3.27 (s, 3H), 3.51 (s, 2H), 3.52 (s, 3H), 3.60 (s, 3H), 4.98 (s, 2H), 5.23 (s, 2H), 
6.68 (dd, J = 2.7, 1.5 Hz, 1H), 6.73 (ddd, J = 7.78, 1.5, 1.2 Hz, 1H), 6.78 (ddd, J = 
7.7, 2.7, 1.2 Hz, 1H), 7.22 (t, J = 7.7 Hz, 1H), 6.92 (s, 1H); APCI-MS (m/z): 391 
(M+HK 

(x@ 3 ) mmm 1 <dhu i t mm\^. lt, _LiE-e# e> tift 2 6 - ( 3 - 

t Vu^-y? ol=./V) - 3, 5-tf* h=3fv^ h^ris) ~7 (3.9 
g, 10 mmol) fa £>, 2 u a ^ ^/^^ ^vvcn— - 7V1, (3.0 mL, 40 mmol), V/n fc° 
/Wc ^-/PT 5: ^ (7.0 mL, 41 mmol) *5 it^v^ P n ^ & ^ (80 mL) £r/BV^T, 2 — 
^^-3, 5 -If* (j* h^rio* h^vO -6- [3- (^ h^rv^ h^rvO 7^ 
=1/1/] (3.3 g, 77%) §r#fd 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.63 (q, J = 7.3 Hz, 
2H), 3.28 (s, 3H), 3.46 (s, 3H), 3.47 (s, 2H), 3.51 (s, 3H), 3.60 (s, 3H), 4.98 (s, 1H), 
5.15 (s, 2H), 5.23 (s, 2H), 6.83-6.90 (m, 2H), 6.93 (s, 1H), 6.99 (m, 1H), 7.29 (t, J = 
7.6 Hz, 1H); APCI-MS (m/z): 435 (M+H) + . 

(Ii4) 6 2 ©Ig 1 hmWt- LT, _h|B^#fe^fc 2 -zcf-jV- 3 , 5 - 

If* Y*c^) -6- [3— (;* h^v^ h^vO 7x=;l/] 7x=/l# 
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Wt* J- A* (3. 3 g, 7.6 mmol) frh, 7k^fbT/V (0.5 g,. 13 mmol) *3 

■tVr h 7 t Kn 7 7 y (50 mL) ^fflV^, 2- {2-^^VV-3, 5 - br* 
b^v^ b^rv-) -6 - [3- b^^T* h^V) ^^=/V] ^ y — 

(3.1 g, 99%) §T#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.67-2.77 (m, 4H), 

3.26 (s, 3H), 3.47 (s, 3H), 3.51 (s, 3H), 3.53 (m, 2H), 4.95 (s, 2H), 5.13 (d, J = 6.6 
Hz, 1H), 5.18 (d, J = 6.6 Hz, 1H), 5.22 (s, 2H), 6.82-6.90 (m, 3H), 7.29 (t, J = 7.9 Hz, 
1H), 7.00 (m, 1H). 

(I#5) ^lilOlt4i|^ftLT, _b|Q-e#b^2- {2-^^-/1^-3, 
h^f* h^vO -6 - [3- (/> h*cZ/^ ~7 
;u} J—;V (130 mg, 0.32 mmol) frh, t*/—/^ (l.OmL) *5 £ XMmdUlM.it 
7kM<Dl, (l.OmL) ^1V^, ik&Vol 7 2 (70 mg, 80%) £r 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (J = 7.2 Hz, 3H), 2,61-2.75 (m, 4H), 3.49 
(t, J = 8.1 Hz, 2H), 6.72-6.75 (m, 2H), 6.84 (m, 1H), 7.27 (t, J = 8.1 Hz, 1H), 7.75 (s, 
1H); APCI-MS (m/z): 273 (M-H)". 

mrnrn 173] 

5- [2- (2, Kn^rv'7°n^v') -Q-^/V-A- (3 — 

t Fn^r^7i^) ^O-if^-1, 3-v 5 ^"— ^ Offrg^ 1 7 3) 

(Xfl 1 ) Htfi^J 6 4 ©Ii 1 i: L~C N Hj&feM 15 3 ©IS 1 ~e# 6>tL6 2 - 

[ 2 -ai^/^-3, 5— tf^ (t< b^"^ b^vO :7^^/l/J — (4.5 g, 6.8 

mmol) ^)^ s 60% tK*^ b U !7AiS?ft^m^ (2.7 g, 68 mmol), TD^nW 
F (5.8 mL, 67 mmol) ^t/N, N-^^f^M7 5 K (90 mL) ^V>T S 1 
- (2-7JJ/^^^) — 2— J^Vl'— 3,' b^v-^ 
y-SV (4.2g, 81%) Sr#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.63 (q, J = 7.3 Hz, 
2H), 2.90 (t, J = 7.7 Hz, 2H), 3.47 (s, 3H), 3.48 (s, 3H), 3.60 (t, J = 7.7 Hz, 2H), 4.00 
. (dt, J = 5.9, 1.1 Hz, 2H), 5.12 (s, 2H), 5.17 (s, 2H), 5.19 (dq, J = 10.8, 1.1 Hz, 1H), 

5.27 (dq, J = 17.2, 1.1 Hz, 1H), 5.93 (ddt, J = 17.2, 10.8, 5.9 Hz, 1H), 6.56 (d, J = 
2.5 Hz, 1H), 6.67 (d, J = 2.5 Hz, 1H). 

(xfi 2). mmm 1 ©is 2 1 mm^ it, ±.mx»nbfctz. 1 - ( 2 -r v 

— 2 —^^-jv— 3 , 5 — tfX (y b^rv-^ h^rV) ^^Hf (4.2 g, 14 mmol) 
frb, N-7*n* = ^^5 K (2.6 g, 15 mmol) £3<fcWr, N-^^fMM7 
3; K (60 mL) ^ffiV^T, 3- (2-7U;^^;i/) -2-^n^-4-^^- 

b^i^ h^-y) -O-ifV (5.0 g, 95%) 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.68 (q, J = 7.3 Hz, 
2H), 3.18 (t, J = 7.9 Hz, 2H), 3.47 (S, 3H), 3.52 (s, 3H), 3.58 (t, J = 7.9 Hz, 2H), 
4.02 (dt, J = 5.8, 1.5 Hz, 2H), 5.17-5.19 (m, 1H), 5.17 (s, 2H), 5.19 (s, 2H), 5.26 (dq, 
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J = 17.2', 1.5 Hz, 1H), 5.93 (ddt, J = 17.2, 10.5, 5.8 Hz, 1H), 6.87 (s, 1H). 

;V- 1 , 5 - .If* h h ^rv") -<^^ (5.0 g, 13 mmol) f 7 t Ko7 

71/ (50 mL) £tK (10 mL) ©IMIttiU, L tf* b > N-^/k 

^/V^IJ ^N-^-^rv- K (1.9 g, 16 mmol) $3£X$2.5% Egt^^ ^ *7 A©tert-:7* 
^ J —summ (1 mL) ^rJP^T, ^^^tel&fn^fift^- f U •> 

U 3- {2- [6 -^n*- 2 — ^^/V- 3, '5 — fcr* (7 b^v'T* b^vO 7^ 

^^TjN/kAT^ K (50 mL). fc^?L N 2, 2-v 5 ^ h^^a^V (6.4 mL, 52 
mmol) £5<J;^p- ■ 2tR^P#> (0.12 g, 0.63 mmol) IrJPiTs ^ 

MT*30^ra^#ufc o s^^»n^^7K*^ h y VJ*7kmmx^m ufc^ mm^ 
h v & a -eft* u t«^^ffT-e^^ l fc 0 # h thfcmm^ v y # ^/i^ 7 ^ ^ 

nvf^77>f- (n— ^ - g$^^-/i/=9/l —4/1) ^Tfti^b, 2 -y'u^e- 3 

- {2- [ (2, 2-v 5 ^^/l/-l, 3-^^7 7^-4-^;^) 7 h^vO =^^- 
;V) - 4 -rc^/k- 1,5- tr* (7 h=¥v^ b ^r^) -0"t?^ (5.6 g, 93%) £r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.11 (t, J = 7.4 Hz, 3H), 1.43 (s, 3H), 1.37 (s, 
3H), 2.68 (q, J = 7.4 Hz,, 2H), 3.17 (t, J = 7.9 Hz, 2H), 3.47 (S, 3H), 3.52 (s, 3H), 
3.65-3.46 (m, 4H), 3.73 (dd, J = 8.2, 6.4 Hz, 1H), 4.06 (dd, J = 8.2, 6.4 Hz, 1H), 4.28 
(m, 1H), 5.16 (s, 2H), 5.19 (s, 2H), 6.87 (s, 1H); ESI-MS (m/z): 480, 482 (M+NH4) + . 

dg4) mMmi(DTM3 kmuizisX^ ±mxnhn±2-^n^-3- {2- 

[ (2, 2-v^fvk- 1 , 3-^^y9>-4,-^M ^ f^v-] -4. 
-az^-ju-l, (7 f^rv^ h^iy) <0^ls (2.0 g, 4.4 mmol) frb, 2 

- (3-t Kn^r^7jc^;V) —4, 4, 5, 5-ff7^f^-l, 3, 2-v 5 ^- 
^t^uv> (1.0 g, 4.6 mmol). tr^ ( h y -o- b V AsftX? 4 is) ' v 5 ^ Mil) 
i?? n y K (0.2 g, 0.25 mmol). ^H?^!7^ (4.2 g, 13 mmol) 33 «fct>* 2 - h 3r 
v^;/ (30 mL), 7K (5.0 mL) ^rffiV^T, 3- {2- [ (2, 2 - v>7 1 , 

3 -^77^-4 <7V) * b%->] -4-^^vk-2- (3-fcKn 

^y^a^=.jV) -1, (^ b^v^ h^V) -<^if^ (1.8 g, 87%) £r#7t 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 1.35 (s, 3H), 1.40 (s, 
3H), 2.67 (q, J = 7.3 Hz, 2H), 2.75 (t, J = 7.0 Hz, 2H), 3.35-3.18 (m, 2H), 3.26 (s, 
3H), 3.44 (m, 2H), 3.52 (s, 3H), 3.63 (m, 2H), 3.98 (t, J = 6.6 Hz, 2H), 4.18 (m, 1H), 
4.95 (s, 2H), 5.18 (s, 2H), 6.80-6.72 (m, 3H), 6.84 (s, 1H), 7.23 (m, 1H). 

(x© 5 ) mMm 1 ©ig 4 1 mmfc lt n _ttB-c# h titi 3 - { 2 - [ ( 2 , 2 - 

v^^/k-l, 3-^t*V?^-4->f/l') ^ b^fv'] ^^vW -4-^^-/1^—2 

- (3-t Kn^v-^^-yk) -1, (7« b^-y^ b^riy) *<ls&Z/ (0.95 g, 
2.0 mmol) 7>6. 7^ ^ 7 — J>V (7.0 mL) *5j;t/4mol/L^b7K^(Z) 1 , 4-^^f-^ 

(7.0 mL) §:J1V^T, 1 7 3 (0,50 g, 75%) &#fc„ 
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iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.05 (t, J = 7.4 Hz, 3H), 2.67-2.53 (m, 4H), 
3.44-3.12 (m, 6H), 3.56 (m, 1H), 6.22 (s, 1H), 6.59-6.56 (m, 2H), 6.68 (m, 1H), 7.14 
(t, J = 7.8 Hz, 1H); ESI-MS (m/z): 349 (M+H) + . 

[»J17 4] 

6—^^-/1^—5— [2- (2-fc Kn^xf^) =^^JV\ -4- (3-t Ko^r 
-yy cc^/i/) ^l/^y— 1 , 3 - ;v Offc^ijfc 17 4) 

(ig i ) mmm 6 4 <Dnm 1 £ uro- lt. mmm 153 ©ig 1 htb% 2 - 

[2-^^-/1/- 3, 5 - b^v-^ b^) — /V (2.5 g, 9.2 

mmol) 60% /kStft^- b U £ ^m^ftnk^) (1.0 g, 25 mmolX 2- 

^E-oz b=^» 7" b^t Kn-2H-t°7y (2.9 mL, 19 mmol) ^OTT, N-v^^- 
;k^A7 5; K (50 mL) ^/gl^T, 2 — ^fvV— 3 , 5 - If J* (^ b^ri^ b^r^O 

- 1 - { 2 - [ 2 - (ff7tKnt°7 V- 2 — -f y^^r^) ^ b =3^>] ^^-/i.} ^< 
>"tf V (2.1 g, 58%) £r#fc 0 

!H-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.49-1.83 (m, 6H), 
2.63 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 3.48 (s, 3H), 3.48 (s, 3H), 3.51 (m, 
2H), 3.58-3.63 (m, 4H), 3.86 (m, 2H), 4.64 (dd, J = 7.0, 3.1 Hz, 1H), 5.12 (s, 2H), 
5.16 (s, 2H), 6.56 (d, J = 2.4 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H); ESI-MS 416 
(M+NH 4 ) + . 

(xn 2) mmm 1 ©is 2 1 mm^ tt, _biB^#&^ 2 -^>v- 3 , 5 - tr 

* (/f^^ b^) -1- {2- [2- (Tl7tKnt 0 7y-2-^;^>') 
^ ^^-71/} ^<^if^ (2.1 g, 5.3 mmol) N-y'n^n^^i^ 5; K (l.O 

g, 5.6 mmol) *5=ttJ«N, N-^^f;^M7 5 K (50 mL) £rjlV^T, 2,-^a^e 

- 4 -cc^vl^- 1 , 5 - \?X b ^v-^ b =3r i/) -3- {2- [2- (ff7tK 
n tT^ ^— 2—^ /l^J-^^) ^b^rvO ^^/W ^<>-^^ (2.1 g, 89%) ^#fc Q 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.49-1.86 (m, 6H), 
2.72 (q, J = 7.5 Hz, 2H), 3,18 (t, J = 7.5 Hz, 2H), 3.47 (s, 3H), 3.52 (s, 3H), 
3.60-3.71 (m, 6H), 3.90 (m, 2H), 5.17 (s, 2H), 5.19 (s, 2H), 6.86 (s, 1H). 

(Xf£3) Ilil©It3^Iiat, _hSB-e#fenfc 2 -^a^&- A-=^=f-;V 
-1, b^rv-y b^vO -3- {'2- [2- (rf7t Knt°7y-2 

—4 AsHr*t*S) ^b^rV] :^/W ✓O'-tfV (1.3 g, 2.6 mmol) 2- (3-t 

Kn=3r^7x=/V) -4, 4, 5, 5-ff7^f/^-l, 3, 2 - v^^-^n ^ 
V (700 mg, 3.2 mmol). tf ^ (MJ-o-KD /l^-X 7 ^ » /^v 5 £ A(n)^ n V 

K (100 mg, 0.13 mmol). ^^ir >7 A (2.0 g, 6.2 mmol), 1 , 2-^^ ^ 
>- (15 mL) *5«tt)«7K (3.0 mL) £\HVVT\ 4-^^/1—1, 5 - tf ^ (y b^Ab 
drv-) - 2-7^^/1^-3- {2— [2- (7 ^^7^-2-^7^^) 

fcfbl^i^ b N ^ ^ / ' /^ (10 mL) 3o «t tMmol/Lii^Tkl^ 1 , 4 - i^rf-^ 
(5.0 mL) ^fflV^T. Ik-tmi 7 4 (420 mg, 49%) &#fc„ 
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iH-NMR (270 MHz, DMSOde) 5 (ppm): 1.04 (t, J = 7.3 Hz, 3H), 2.49-2.56 (m, 4H), 
3.16-3.38 (m, 6H), 4.48 (t, J = 5.6 Hz, 1H), 6.30 (s, 1H), 6.52-6.47 (m, 2H), 6.64 (m, 
1H), 7.11 (t, J = 7.9 Hz), 8.56 (s, 1H), 9.00 (s, 1H), 9.20 (s, 1H); ESI-MS (m/z): 319 
(M+H) + . 

imMM 17 5] 

6 —s^-fV— 5 - [2- (3-t Ku^^/n^v") - 4 - 7 =* c^/WO' 

1 , 3 -itHr-As itt&W 17 5) 

(ig i ) mMM i 4 4©it i -e# e> 3 - (2-ry /vjr^^^/v) - 4 - 

J^yi'— 1, 5-tf^ (7* b*ri/* h^vO — 2-:7^~/W<;xif > (200 mg, 0.518 
mmol) ^rh7tKP77y (5 mL) L,fg^3r0 c C3; TftfH* Ufcfl, 1.0m ol/L 

/J?^^ — ^ h7t'KP77^*©7 b7t Kn7 7^S (6.00 mL, 6.00 mmol) 
«Jx.T, |Rlt«^10BfrM#bfc o S^M^^4.0mol/L7K^fby ^!7^7Kf« 
(5.00 mL, 20.0 mmol) *3«fct*35% ifiifefl;*** (5.0 mL) Sr^nx-T, M.-t?2H#rajft 

thy ^j^ykMrn^^nmamt-r b v ^^mmx^m^tn^ m^mmi- b v t? 

(n-^^rf->-/@^^^-^=2/l) ^Tfti^U 4 -^^A— 3 ^ [2- 
v'^nTjfdfv') -l, 5- If;* h=¥v^) - 2 -:7^~/w<^i£ 

V (146 mg, 70%) =§r#fc 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.68 (tt, J = 5, 
6, 5.6 Hz, 2H), 2.10 (br s, 1H), 1.64-2.78 (m, 4H), 3.24 (s, 3H), 3.22-3.36 (m, 4H), 
3.52 (s, 3H), 3.60-3.70 (m, 2H), 4.94 (s, 2H), 5.23 (s, 2H), 6.85 (s, 1H), 7.15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(ig 2) mffiM 2 5 oig 2 h nwk tt, _hlB-e# btvit 4 -^/V- 3 - [ 2 
- (3- tKn^7P^) ^JV\ -1, 5 - If* b*^* b*i>) -2 
-7x=;l/^y^y (91.5 mg, 0.226 mmol) /^fe, ;—;\, (4mL) 33 «t TJ^iftig^ 
.(O.lmL) SrfflV^ 1 7 5 (42.7 mg, 60%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.67 (tt, J = 5.9, 5.9 
Hz, 2H), 2360-2.76 (m, 4H), 3.26-3.44 (m, 4H), 3.59 (t, J = 5.9 Hz, 2H), 6.34 8s, 
1H), 7.20-7.30 (m, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 339 (M+Na) + 

6 -^jv- 5 - [2- (3-7* h^r^^n/K^v-) ^^vk] - 4 -7x=;W<y^ 
3 - v^— ;U (<fb£# 17 6) 

(X® 1 ) HJSM 6 4 Oil 1 IT, 17 5 ©Ig 1 T?# fe^Tc 4 - 

rc^/p— 3 — [2- (3-t Kn^^/n*^) ^fvl^l -1, 5-« (^b^ 
v-7* b^is) -2-7*sM7f7 (53.5 mg, 0.132 mmol) 60% TK^b^ 

h 3J (59.8 mg, 1.50 mmol) *5«fct*3 Pfct'^A' (0.0810 mL, 1.30 

mmol) £rfflV^ 4 3 - [2 - (3 - 7* h^^T/natf^^) ^9vk] - 1 , 
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5— tr^ h^SO* - 2-7aa— /W^^V (28.4 mg, 51%) _5r#fc„ 

X H-NMR (300 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 1.68 (tt, J = 5.9, 6.4 
Hz, 2H), 2.64-2.80 (m, 4H), 3.23 (s, 3H), 3.59 (s, 3H), 3018-3.38 (m, 6H), 3.52 (s, 
3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.85 (s, 1H), 7.15-7.25 (m, 2H), 7.25-7.42 (m, 3H). 

(X@2) »|2 5(DJ1U2 t^f^LT, JtlBT?# kfrfc 4 -cn^vi— 3 - [2 

- (3-7^ h^r^o^i/) J^/l'] -1, 5 — tr* (7« h^v"^ h^fiX) -2- 
7x=^ytfy (28.4 mg, 0.0679 mmol) ^/wl/ (4 mL) U 
(O.lmL) SrJP^T, 60°C^1.1H#^^# bfc Q RjSS^fc&«JET-C*»U , 
fcM^r^-^jg^ n-v h^77^- (^ nn*;W^/^=20/l) ^T2[e]fjf®J 
U"fb^/1 7 6 (19.5 mg, 87%) &r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 1.69 (tt, J = 6.4, 6.4 
Hz, 2H), 2.60-2.76 (m, 4H), 3.28 (s, 3H), 3.22-3.38 (m 6H), 4.51 (br s, 1H), 4.94 (br 
s, 1H), 6.35 (s, 1H), 7.22-7.30 (m, 2H), 7.36-7.52 (m, 3H); FAB-MS (m/z): 353 
(M+Na) + . 

7 7] 

6 —zz-?-}V— A--7 zr.=.)V- 5 - (2, 4, 5 - hV t Kn ^i^^^f'/U) -O-iil^ 

- 1 , 3 -^Or—;V {ft&m 17 7: 17 8 ©^r^fl'tv-) 

(Ig 1 ) mMM 8 3 ©It 1 T*#fe;ftfc 2 - [ 2 -oc^/k- 3 , 5 - If* (^ h *r 
h^-^) — 6— As"7ai~/V] ^&;—;V (187 mg, 0.540 mmol) ^rv 5 ^ n 
n ^ ^ >- (10 mL) U — ^ o A^fc* ]) r> a (549 mg, 1.46 mmol) tetozt 

Ts ^-ei2B#r B m#bfc 0 ^M^Ilt^ tt^MJET-eill bfc„ #&*L 
fe»jS^®tSWB^o^b^97>f — (n— ^ihWj^SI^^/^=2/l) ^TftMU 
2- [2—3^/^—3, h*ris* h^f) — <o —~7 

91 — fV (139 mg, 75%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.58 (q, J = 7.4 Hz, 
2H), 3.26 (s, 3H), 3.53 (s, 3H), 3.55 (d, J = 1.6 Hz, 2H), 4.98 (s, 2H), 5.25 (s, 2H), 
6.95 (s, 1H), 7.10-7.20 (m, 2H), 7.30-7.42 (m, 3H), 9.53 (t, J = 1.6 Hz, 1H). 

03 2) _h|B^#b^fc2- [2-^^-/1—3, h^iS* l^vO - 

6- 7x-^7x^;l/] ^$-y<— /V (135 mg, 0.393 mmol) gr^— (10 mL) \Z. 
MM b> ^Sr0°C*T^*P b fc III, lOmol/LUfaT U ^ ^^©x-r/^ 
» (1.00 mL, 1.00 mmol) |fOM^3B#ITO# Lfc 0 Rj&$B£*4fcfc:^ * / — 
/^J:t>*7X^Px.-C, Slif/Kitljbfc. ^T»S&l&faSfrffr?->!J #Azk$g?R-c 
Sfc$£Lfc^ «c«h^y !)At«U ^%^JiTT*W*b^o #6>^fcM 
££-m#Jf^ n-v h^'v^-i- (n— ^-^^/g^^^/^/l) t'ttlb 1- [2 
-rc^/l/-3, 5 — tf^ (p< h^v'T* f^vO -6-7x-;V7x=;u] 

-rc^- 2 — (134 mg, 88%) £#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.39 (br d, J = 3.5 Hz, 
1H), 1.94-2.04 (m, 2H), 2.66-2.84 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.50-3. 60 (m, 
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1H), 4.95 (s, 2H), 4.90-5.00 (m, 2H), 5.23 (s, 2H), 5.40-5.58 (m, 1H), 6. 88 (s, 1H), 
7.15-7.25 (m, 2H), 7.25-7.42 (m, 3H). 

<TM 3) _bfBl?#bttfc 1 - [ 2 —a^f-jV— 3 , 5 - h ^rv^ f^^) - 

Q—y ^=-)V7 ^~;V\ s<Z/# — A-^ly— 2.— Or— ?v (133 mg, 0.344 mmol) £rT 
i? b = b y /V (6 mL) £: tK (2 mL) <Z)^|«^^? U N - * ^vW&/l^ !7 V- N 
— tf-^K (101 mg, 0.861 mmol) £5 £-0*2.5% ESBMb:*"* ^ ^©tert-r/^/VT 
71/3— /l^gER (0.0500 mL, 0.0004 mmmol) SrJP^T, ^U"C17B#^ft# Lfc 0 

x, mux^mmwist^, wm^^xmrn^tca mmm^^^t-rhv 

tifcmm&ft^lWS ? nvh^77^- (^ n n^/i/A/gl^^^/W^ $ ;—7V 
=50/50/1) ^T*t^b s jDSV^fcv'T^T^tv-^i^tfcS 1 - [2-^^/1/- 
3, h^rSo* h^iX) - 6 -^ai^/l^^^/K] ^<^?>- 2, 4, 5 

- h /V ( b y 7VA : 101 mg, 70% 33 £XF h y /l-B : 111 mg, 77%) £r# 

b y /i^a 

iH-NMR (300 MHz, CDCla) 6 (ppm): 1.14 (t, J = 7.4 Hz, 3HH), 1.30-1.70 (m, 2H), 2. 
00-2.10 8m, 2H), 2.70-2.85 (m, 4H), 3.24 (s, 3H), 3.30-3.40 (m, 2H), 3.46-3.54 (m, 
1H), 3.53 (s, 3H), 3.64-3.80 (m, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.89 (s, 1H), 
7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H). 

h y sub 

iH-NMR (300 MHz, CDCla) 8 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.30-1.52 (m, 2H), 
1.83 (br s, 1H), 1.95 (br s, 1H), 2.65-2.90 (m, 5H), 3.24 (s, 3H), 3.30-3.50 (m, 2H), 
3.53 (s, 3H), 3.68-3:86 (m, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.89 (s, 1H), 7. 15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(x©4) mMM 2 5 (dhu 2 1 mm\^ lt s ±mx^hthtz. h y a-— /^a (98.o mg, 

0.233 mmol) fr>b. J—M (4mD *5 J; tf*4ttB6 (O.lmL) SrffiV^T. 1 
7 7 (67.6 mg, 87%) &r#7t 0 . 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.25-1.35 (m, 
2H), 2.60-2.80 (m, 4H), 3.00-3.46 (m, 2H), 3.60-3.78 (m, 2H), 6.35 (s, 1H), 7.20-7.30 
(m, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 333 (M+H) + . 

immm 1 7 8 ] 

6 —^f-ju— 4 - 7 5 - (2, 4, 5-f!)tKP^yf/v) 

- 1 , 3 - JV (fc&yo 17 8: ffr^Mfc 177 (Di^T^T ) 

2 5 ©Ig 2 i: I^BIfc LT, 17 7 <Z5X?£ 3 XUbfoti h V ^—/VB 

(109 mg, 0.260 mmol) (4 mL) te^XlW^ML (O.lmL) SrjlV^ N 

1 7 8 (60.3 mg, 70%) £r#fc 0 
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iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.15-1.42 (m, 
2H), 2.60-2.82 (m, 4H), 3.20-4.00 (m, 4H), 6.34 (s, 1H), 7.20-7.30 (m, 2H), 7.30-7.48 
(m, 3H); FAB-MS (m/z): 355 (M+Na) + . 

ehwj 179] • 

(Xmi) 2-^^-3, 5— Kn^^7x=;«^f^ (1-70 g, 8.09 
mmol) £Ti? h ^ (20 mL) fc:«0&U 5 * A (6.43 g, 46.5 mmol) *5 itWft 

(4 00 mL, 33.6 mmol) SriD^T. ifl^W^U. Rfc»**K:* 

5 _ t ^(^^^^v')-2-^^^^^^^ (2.08 g, 66%) *#fco 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.67 (q, J = -7.4 Hz, 
2H), 3.64 (s, 2H), 3.68 (s, 3H), 5.00 (s, 2H), 5.04 (s, 2H), 6.49 (d, J = 2.5 Hz, 1H), 
6.53 (d, J = 2.5 Hz, 1H), 7.26-7.44 (m, 10H). 

(XS 2 ) _h 5 B~C# h fritz. 3 > 5-fcr* (-O-v 5 /^^) - 2 

(2 06 g, 5.28 mmol) IrN, N-^^/^T? K (10 mL) U- 
fWfcOt^fcfcL-*:*, N-^n^^i^ 5 K (1.12 g, 6.28 immol) 
|RHW-C0.5H*IIB!IWl>fe. RJSa^*^*S:ai*.-C, ^^^ v ^f?2 

^ B ^>^7>f- .^—^^^^=20/1-9/1) fcT*f*U 3, 5 
-tT* (-O^/W^v-) -6-^n^-2-^^^.^^/l-^^f : -/V (2.39 g, 

96%) =Sr#fea 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.08 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.4 Hz, 
2H), 3.72 (s, 3H), 3.97 (s, 3H), 5.00 (s, 2H), 5.08 (s, 2H), 6.54 (s, 1H), 7.20-7.50 (m, 
10H). 

;V7^;vmk*^ (2.38 g, 5.07 mmol) Sri, 2-i^ h^^^ (20mL) i 
7K (lmL) 7*^ny» (888 mg, 7.28 mmolX fBrfeV 

I>A (4 92 g, 15.1 mmol) 33 ( b V -o- h U^**^ >0 ^7Vy^ 
^ a!) K (232 mg, 0.296 mmol) *JP*.T, JP«MWKTt?10NFlW*#Ufc o £OM 

tc 0 nbfritmm^vz^*?^*'*^^?^- (n-^^mm^^ 

=20/1-9/1) ^Tftib, 3, 5-tT* -2-^;V-6-7~ 
~)V7 ^~)V$ftk* s ?'fl' (1.98 g, 84%) Sr#fc c 
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iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 7.4 Hz, 
2H), 3.51 (s, 2H), 3.60 (s, 3H), 4.90 (s, 2H), 5.05 (s, 2H), 6.60 (s, 1H), 7.00-7.10 (m, 
2H), 7.20-7.45 (m, 13H). • 

^7i^«^ (1.96 g, 4.20 mmol) ^"r h 7 t Kn77^ (100 mL) JC* 
#U ^«r0 o C^^*PLfcft. 7K^bT/V5: ^17A V ^17 A (214mg, 5.63 mmol) 

=20/l~9/l~4/l~2/l) fcTflfiK 12- [3, 5 - tf^ (-<;/vVK3-=3f %/) - 2 —a: 
6 - 7 ^ / (1.74 g> 95o /o ) ,^^f Co 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.25 (t, J = 6.7 Hz, 3H), 2.70-2.90 (m, 4H), 
3.54-3.68 (m, 2H), 4.94 (s, 2H), 5.11 (s, 2H), 6.60 (s, 1H), 7.05-7.15 (m, 2H), 
7.25-7.30 (m, 4H), 7.35-7.55 (m, 9H). 

(Ig 5 ) JL!BT?# h tltz. 2 — [3, 5— tr* (-O-v 5 /^^^-) - 2 -^^/k— 6 
— -y ^ ~jv~7 a^=-;V\ /— ;V (100 mg, 0.228 mmol) ^r^^nn^^y (5 mL) 
\Z.W& U T]J rV->f V -y-Jjy^~— : r;V ( (0.0271 mL, 0.228 mmol) £3 it;£7 yfbafc 
r^^c^cc— TVl^ffc (0.0100 mL, 0.0794 mmol) ^DiT, S?^15B#^^# 

^mm&mumki- b v t? ^mm-^^^t^ m^mst-r ^ y i>at«u *g 

g^^^VV=20/l) ttilU {2 - [3, 

vV^^vO - 2 — ji^/V— 6 — 7 ^~>V~7 ^=-JV~\ ^h^r-y} 7°P^y-2-^- 

71/ (44.6 mg, 35%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.30-2.40 (m, 1H), 
2.65-2.85 (m, 4H), 3.15-3.45 (m, 6H), 3.74-3.84 (m, 1H), 3.97 (ddd, J = 1.3, 1.3, 5.6 
Hz, 1H), 4.88 (s, 2H), 5.04 (s, 2H), 5.12-5.32 (m, 2H), 5.88 (ddt, J = 10.4, 17.3, 5.6 
Hz, 1H), 6.53 (s, 1H), 7.00-7.10 (m, 2H), 7.15-7.25 (m, 4H), 7.27-7.45 (m, 9H). 

(XfM 6 ) _h!E~e# h fhfc 3 - T y ;V3r*ri/- 1 - { 2 - [ 3 , 5 - tr^ (^is^A* 
t^i7) — 2 —^=f-;v— 6 —-y^=-;V-7a2.z=-iv\ ^h^v-} 2 — 3r— ;v 

(35.2 mg, 0.0637 mmol) Sri, 4 — v^^f-^ (4 mL) do^t^TK (l mL) U 
2.5% ES^b^-^ 5: ^AOtert-^^/VT/l^^— tVWfo (0.0500 mL, 0.004 mmol) 38 
£X$m 3 Vmm-r MJ^A (124 mg, 0.581 mmol) ^inx.T N ^a-C6B#^#bfc 0 

^jE&?s^^7k^Dx.T N ^^^/v-etttts Lfc 0 ^mm^mu^^m-r b y !7A 
Tk^^it/isfp^^- b y ^A7K^^«fe#'Lfc^^7K«^ f y ^-e&j&u 

^^rteT-e®* bfc 0 tbti^JS^T: ^ J —J\> (4 mL) U ?mi kft !7 

f y <7A (52.4mg, 1.39 mmol) ^H^T, mU^^mmW b7c 0 ^M^^ 
7k^Px.T, ^rc^-etttti bfc Q ^ii^fP^^> y !7A7K^-egfe#bfc 
f^s i«tMJ>)^iU ?«£^J±TT^fcbfc 0 #^ti^M§r^^ 
jl^n^h^^^^- (n-^=3f-y-W^^^/W=l/2) fc-OtSSiU 1- {2 - [3, 
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- (2-t Kn^ h v-) 7n^y-2- 7k (20.1 mg, 57%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.18 (t, J = 7.3 Hz), 3H), 2.33 (br s, 1H), 2.48 
(br s, 1H), 2.68-2.86 (m, 4H), 3.10-3.85 (m, 11H), 4.87 (s, 2H), 5.04 (s, 2H), 6.53 (s, 
1H), 7.00-7.10 (m, 2H), 7.20-7.45 (m, 13H). 

(X&7) mMM2 5©Ig2 i: EMUH: LT^ ±IBl?# btl/fc 1 - {2- [3, 5- 
tf^ (^V.^/t^^vO — 2 — ^^VP— 6 — !7 ^=.;vy ^ h^rM — 3 — ( 2 
- 1 Kn^xK^i/) ^n/N 0 ^- 2 /V (20.1 mg, 0.0361 mmol) 7J*6k ^ 

7— /V (4mL) £5<fct>*MM'(0.1mL) &m^X^4k&!%) 17 9 (13.8 mg, 100%) £r 

#C 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.56-2.72 (m, 4H), 
3.13-3.75 (m, 11H), 6.29 (s, 1H), 7.13-7.20 (m, 2H), 7.30-7.42 (m, 3H); APCI-MS 
(m/z): 377 (M+H)+. 

imnm isoi 

6 — ^=f-;V— 4 —7^=^ JV- 5 — (2, 3, 4-MJfc Kn^7f;k) -^>-if^— 
1, 3-^/Mft^ftl8 0) 

(Ig 1 ) 17 7 ?>X@ 1 X^hflZ 2 - [ 2 -ai^vk- 3 , 5 - tf ^ b 

h^) - 6 --7au~;vz?^~;V\ (195 mg, 0.566 mmol) b 

7tKn77^ (5mL) M^fL, WW^O°C^Xi^n LfcfJU C^mol/Ll!^ tf-/v 
-^y^yZ&CDT b7t K^^^lg^ (2.50 mL, 2.48 mmol) £riP;LT^ |Rl?U,g-e2 

Ttt^b, 1- [2-^/1^-3, 5 - tf^ h^v-) -6-7x^V7' 

oi^/l-] - 3 2 -^"—71^ (114 mg, 54%) £r#7c 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 1.36 (br d, J = 3.1 Hz, 
1H), 2.68-2.86, m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.92-4.04 (m, 1H), 4.86-5. 00 (m, 
2H), 4.96 (s, 2H), 5.24 (s, 2H), 5.63 (ddd, J = 5.7, 10.1, 17.4 Hz, 1H), 6.89 (s, 1H), 
7.15-7.45 (m, 5H). 

(XfS2) ±mx^btifc 1 - [2-^5V^-3, 5-« b*is* b^-iy) - 
6 -7 xu=-;V7 a^z=.;V\ 3 -^l/- 2 -Jr—;V (111 mg, 0.298 mmol) &Tir 

b - f ■]) ;v (6 mL) t tK (2 mL) <D^^^^^? b7c 0 # tlfd^k N - ^ ^ 
^•7^]; ^-N-^-^rv-K (85.4 mg, 0.729 mmol) *5j;t^2.5% mB.it^T^ ^ 17 A 
tert-T^VTV^— 7KMC (0.0500 mL, 0.0040 mmol) &1)Uk.X, ^UX24^mm 

#ltc 0 ^^^^fn^^7K*-7" f v $&7km&&£xfimn'f-*m&'r b v >7A 
<tt>wp^-fb-7- f v vi*fcmwixmykffifrvfz.&, mTkmrn-f- b v $&x%mi^ m 



-169- 



WO 2005/063222 PCT/JP2004/019742 

^T»AU 4- ['2-^vk-3, 5 - }?X h^rSo* *^) -6-^^-/u 
7 zz,i7] 7^y-l, 2, 3-MJ ^ (109 mg, 90%) £r#7c 0 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.15 (t, J = 7.4 Hz, 3H), 2.72-2.86 (m 4H) 
3.20-3.65 (m, 4H), 3.24 (s, 2H), 3.53 (s, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.90 (s 1H)' 
7.15-7.45 (m, 5H). 3.24 (s, 3H), 3.53 (s, 3H). 

mm 3) mmm 2 5 ©ig 2 ^ ng$t^ lt s JiiB-e#6>^fc 4 - [2 3 , 

/l> (109 mg, 0.269 mmol) ?£^$ J — ;V (4 mL) fc$g$? U jftH^g (0 lmL) £ 
J[Jx.T. 60 c CTl.l^i»^Lfc„ ^^^JETT^b, #£>*Lfca?S£r#lWjl 

(f^oi^) |Ct|It x ft^ l 8 0 (59.5 mg, 69%) £#fc c 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.60-2.80 (m, 4H) 
3.10-3.28 (m, 3H), 3.36-3.54 (m, 1H), 6.31 (s, 1H), 7.15-7.42 (m, 5H); APCI-MS 
(m/z): 319 (M+H)+. 

immmi si] .. 

6-^^/l^-4-7oi^/^—5— (3, 4, 5 - h y t Kn^v-^y^) -<yif y 
-1, 3-^HMl8 1) 

(Xfel) ^JfeM 18 0 (DTM 1 i: UT s MMM 16 9 ©Ig 1 3 

- [2-^^-/1.-3, 5 -If* (^ f^i/) ^ n 
/■?^-— /^ (200 mg, 0.559 mmol) 0.99mol/Lj|ffc tf~/l^r^ 7a 
^^77 (3.00 mL, 2.97 mmol) £r/^T, 5 - [ 2 -3^,^- 3 , 5 _ 

f>^rv^ fdrv-)-6-^^=/l-r/rc^ / i.]^^^-i_^^_3_^-J.^ ( 164 
mg, 76%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 0.90 (br s, 1H), 1.16 (t, J = 7.4 Hz, 3H), 
1.46-1.64 (m, 2H), 2.35-2.60 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3 52 (s 
3H), 3.75-3.88 (m, 1H), 4.95 (s, 2H), 4.96 (dt, J = 10.4, 1.5 Hz, 1H), 5.05 (dt J = 
17.2, 1.5 Hz, 1H), 5.23 (s, 2H), 5.55 (ddd, J = 5.9, 10.4, 17.2 Hz, 1H), 6.83 (s, 1H) 
7.16-7.23 (m, 2H), 7.27-7.43 (m, 3H). 

com 2) mmm is o ©ig 2 1 mm^ tt, ±m~?nbtitz. 5 - c 2 -^^vi 

3 , 5— \?X h^i^ — 6 -7f ^^/lx^^c^/1/] ^^^-i_j:^_3 

— ;V (162 mg, 0.420 mmol) fab s N — ^ ^/I^e/P/ft y ^_N-^-^i/K (99.9 
mg, 0.853 mmol) *5«fct*2.5% ES^HI^J* ^ >7 7a (Dtext- 7f;^7/W — /I'Jgjft 
(0.0500 mL, 0.0040 mmol) ^V^T. 5- [2-^/1—3, 5 - tf * (^b^v- 
^ h^i/) -6-7x^7x=;^] ^y^y-i, 2, 3-MJt-;^#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.60-1.70 (m, 1H) 
1.84-1.92 (m, 1H), 2.26-2.34 (m, 1H), 2.40-2.76 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H)' 
3.20-3.60 (m, 4H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, 1H), 7.20-7.28 (m, 2H),' 
7.30-7.46 (m, 3H). 
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cos 3) mmm 2 5 ©it 2 t mm?, lt, ±.mx*nhtiz> 5 - c 2 -.^;v~ 3 , 

5—trjX (;* f^v-^ b^vO - 6 — 7x=/k7x=/k] ^l/?^— 1 , 2, 3— h 
U^-— 7V (135 mg, 0.320 mmol) /V (4 mL) fcjgfl? U 3ft*^ (O.lmL) 

^flit, 60°c-ei.iB#p H W#bfc o S^£rMjiT-eMiU #fe^7cas^J» 

g^n^b^^^-f- (g^gt^/P) ^T»MU^#)1 8 1 (81.9 mg, 77%) 

fc 0 

iH-NMR (270 MHz, CD 3 OD) 6 (ppm):i.l2 (t, J = 7.3 Hz, 3H), 1.30-1.70 (m, 2H), 
2.20-2.36 (m, 1H), 2.56-2.74 (m, 3H), 3.15-3.56 8m, 4H), 6.26 (s, 1H), 7.14-7.22 (m, 
2H), 7.22-7-42 (m, 3H); FAB-MS (m/z): 333 (M+H) + . 

[»J.1'8 2] 

6 —a^J-;V— 5 - (2, S-^kFP^/PtW) — 4 - !7;c~/W<;xi=? 1 , 
tfb-a^il 8 2) 

(Ig 1 ) ^JfeM 16 3 <Z?X# 2 -e# £> 3 -TV )V— 4 -^c^/l/- 1 , 5 - fcf ^ 
(7< b v-^ b ^vO - 2 - rTcn^/W^i?^ (149 mg, 0.435 mmol) £rTi? h — K 
U/^ (5mL) iTK (lmL) (DU^MZl^M^s ^tV^/Vfo JJ ^-N-^^v" 

K (140 mg, 1.20 mmol) *5j:tJ«2.5% E3^b^ ^ >7 AOtert-T^/l'T/^ — /l4g 
^ (0.0500 mL, 0.0040 mmol) Sr^B^T, ^Tr24Bf Lfc D ^^^^f&frl 

mmxm^mw^t.^ i«tMJ^A«u mm^mmrxm^vt^o # 

U 3 — [2—^^/1^-3, 5 - 1?X (^ Y^-ly? 1 - Y^ls) — 6 -7i=;U7x=;l/] 
^n^V-l, 2-v?^-— yl^ (116 mg, 71%) £r#7c D 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 1.45-1:60 (m, 1H), 
1.75 (d, J = 4.6 Hz, 1H), 2.64-2.84 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.16-3.42 (m, 
2H), 3.54-3.68 (m, 1H), 4.96 (s, 2H), 5.24 (s, 2H), 6.90 (s, 1H), 7.18-7.44 (m, 5H). 

olu 2) mi&m 2 5 (Dun 2 h wm^ ut, _hta-^# bti/ci 3 - c 2 -^=m^- 3 , 

^ (114 mg, 0.303 mmol) frh, o^^y— (4 mL) fcitmiiM (O.lmL) £rJlV-> 
"C\ 1 8 2 (86.6 mg, 99%) &#fc 0 

^■NMR (270 MHz, CD 3 OD) 8 (ppm): 1.11 (t, J = 7.4 Hz, 3H), 2.55-2.80 (m, 4H), 
3.01 (dd, J = 7.8, 11.3 Hz, 1H), 3.19 (dd, J = 3.3, 11.3 Hz, 1H), 3.48-3.60 8m, 1H), 
6.31 (s, 1H), 7.12-7.42 (m, 5H); APCI-MS (m/z): 287 (M-H)\ 

mmm 1 8 3 ] 

6 —=^=f-;V— 4 — -y x.~)V— 5 — {2 — [3, 4, 5 - f V fc K n ^ 6 — (t K 
18 3) 
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cxm. i) mMm 1 7 9 ©x@4 -e#e>^ 2 - ( 3 , 5 - tr* (^<^^^-» 

— 2 — ^^-/V— 6 — ~7^-=- ;v~7^=-/V) ;^-)V (85.3 mg, 0.194 mmol) £rv>^ n 
.o^^y (5mL) O- (2, 3, 4, 6-T f7-0-^^-a~D- 
jJOl/ra vvk) MJ^nc T-fe h ^ h (83.0 mg, 0.121 mmol) *5 J; rJ«H^ 
yi^^m^^^^^— T/^Pf (0.030 mL, 0.238 mmol) &1N?LX, 40°C7?4B#RI! 

L N M££^JET^W* L7c 0 #^^cM^^r^WS^ nvh^77^- (n--^ 
^rf-W^^^/l/=4/l) ^Tft^b N 1, 5 - tf ^ (^i/vV^^) - 4 -^^/P 

- 3 - {2- [3, 4, 5-M)tKn^-6- (tFn^f 
T Y *7 t -^T/l/^-^ix] ^^^/v-^^if ;/ (17.9 mg, 9%) 

iH-NMR (300 MHz, CDC1 3 ) 5 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 2.65-2.90 (m, 4H), 
3.65-4.04 (m, 8H), 4.30-5.05 (m, 13H), 6.45-6.60 (m, 1H), 7.00-7.50 (m, 35H). 

(X® 2) ±MX^hfl^> 1 , 5— tr* (^yi?;Vt^^) - 4 -cc^/v- 2 — 
^/V- 3- {2- [3, 4, 5- M7 t FP^i/- 6- (kFn^f/V) ^rh? 
t KPt°7y-2 — ^/l/^-^rv'] J^/W 7cn^/W<^^V (20.0 mg, 0.205 mmol) 
^?;^'(5mL) fc?§#¥U lOro^^v^^A^^ (10.2 mg) ^B^T S tK*#H 
MT^ ^a-C26B#KS#bfc 0 S^^Sr^iibfc^, ^^JETTiSltLfco 

1L, fl^#Jl 8 3 (3.2 mg, 37%) £r#7c D 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.60-2.80 (m, 4H), 
3.20-3.85 (m, 8H), 4.80-5.00 (m, 1H), 6.30 (s, 1H), 7.15-7.45 (m, 5H); FAB -MS 
(m/z): 421 (M+H) + . 

[0SIWU8 4] 

2- { 3 — [2— rc^yw 3, 5— Kn^riX— 6 — 7 a^^jvy a^^;V\ — 1 - t 
Kn^^otVl-} ^n^^-^v 5 ^^/!/ ({^18 4) 

(Igl) -^n^^v^^P/p (0.100 mL, 0.659 mmol) b^t FP77^ (5 
mL) te?g#¥U ?«£-78°Cl£T7fr£PLfc^ 2.0mol/L!Jf ^A^y^ntVl^T^ 
KtfV^T^^tfS (0.350 mL, 0.70 mmol) fcit>llfjl 6 9 <OlM 1 "C^bfrbS 

3- [.2-^^A—3, 5— tT* b^v-^ f^r^) - 6 -7x-;l'7x^^] 7^ 
p/n°^ — /P- (134 mg, 0.374 mmol) ^rJP^T. M^20#r^# Lfc 0 SJfcM^W-Tk 

(n-^^>mm^ ^-^=2/1) (CT»Ib 2- {3- [2- 
XL-f-jV— 3, (t< b^rv^ b^) - 6 — ^^—/l^^—A'] -1-tFP 

=3rV7^n t°/W 7"P^7I|^f^ (98.9 mg, 51%) £r#fc Q 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.24 (t, J = 7.1 Hz, 
3H), 1.25 (t, J = 7.1 Hz, 3H), 1.45-1.60 (m, 2H), 2.30-2.80 (m, 2H), 2.68 (q, J = 7.4 
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Hz 2H) 2 84 (d J = 6.8 Hz, 1H), 3.24 (s, 3H), 3.53 (s, 3H), 3.80-3.92 (m, 1H), 
4.10-4.26 (m, 4H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, lH), 7.15-7.45 (m, 5H). 

(1*12) ^Ml2 5©lg2ilii^bts _L|B-e#b^2- {3- [2-^ 

7n\fM -fu^ZS-W&^'f-A' (23.5 mg, 0.0453 mmol) ^b. (4mL> 
48±tf*:fil* (O.lmL) SrfflWC, ffr&fcU 8 4 (9.1 mg, 47%) Sr#fc„ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.11 ft, J = 7.3 Hz, 3H), 1.21 (t, J = 7.3 Hz, 
3H) 1 22 (t J = 7.3 Hz, 3H), 1.40-1.60 (m, 2H), 2.20-2,70 (m, 4H), 3.20-3.35 (m, 
1H) 3 75-3.87 (m, IB). 4.11 (q, J = 7.3 Hz, 2H), 4.14 (q, J = 7 3 Hz 2H), 6. 27 (s, 
1H)', 7.08-7.18 (m, 2H), 7.22-7.42 (m, 3H); FAB-MS (m/z): 431 (M+H)+. 

mmm 1 s 5 ] 

4_ 7 ^^^^>—l, (M.18 5) 

(57.3 mg, 0.110 mmol) ^f7tKn77y(5 mL) U * 

^£0rire^Lfc^ **fty^**T^~*A (20.3 mg, O.SSS mmol) 

fx mumx^mmw^o Bu^*K**w*rhv t^mmmm-r 

2^] -2- (fc K^^/f^) (5.3mg,ll%) S: 



iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 1 ^ 1 ^' 5 ]f' 
2.35-2.75 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.60-3.80 (m, 5H), 4.96 (s, 2H), 5.24 (s, 
2H), 6.85 (s, 1H), 7.20-7.46 (m, 5H). 

(Xg 2) 2 5 OXfS 2 i: P«K UT, _hfB^# b^/t 5 - C 2 -^/V- 3 , 

5-** b*^ b^) - 6-7^7^] -2- (t 

3-^-/1. (5.0 mg, 0.012 mmol) a*/-* (4 mL) fei 

tJtjftjIS (O.lmL) S-rfflwr, fls^ft 1 8 5 (4.2 mg, 100%) &#fc 0 

iH-NMR (270 MHz, CD 8 OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 1.40-1.56 (m, 3H), 
2.20-2.70 (m, 4H), 3:40-3.60 (m, 5H), 6.27 (s, 1H), 7.14-7.22 (m, 2H), 7.24-7.42 (m, 
3H); FAB-MS (m/z): 347 (M+H) + . 

mMffl 18 6] 

3 _ [3 _ (2 -r-fe^-3, 5— S?fc Kn^-6-7*=/^3:^) ] -N, 

(IS 1 ) 1 3 (DJLU 1 L-t\ 8 7 ©IS 3 T?# 3 - C 3 , 
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h^So* h^vO - 2— :7^^/K7^~/v] ^n^^iM.fvl' (29.0 g, 
80.5 mmol) 8*£> % ^on^ (200 mL), 3^ (21.5 g, 84.7 mmol) *5,fct* [tr 
* (HJ7/UtP7th^) 3— K] (35.7 g, 83.0 mmol) SrfflV^T. 3 

- [2-3— K— 3, 5— tT^ h^i^ b^-v-) -6-7i^7x^/I/] r/n 
^i^ife^ (32.7 g, 84%) £r#7c 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 2.35-2.45 (m, 2H), 2.90-2.98 (m, 2H), 3.27 (s, 
3H), 3.56 (s, 3H), 3.59 (s, 3H), 4.99 (s, 2H), 5.27 (s; 2H), 6.88 (s, 1H), 7.10-7.17 (m, 
2H), 7.30-7.42 (m 3H). 

OT 2) r/^=f >-#ffl^;T> JiiBTit bnfc 3 - [2 — a*— k— 3 , 5 - tr* 

h=¥v^ f^vO - 6 — 37 zr-^;VZ7 a^=-)V\ ~fxi/^&L**$-jV (1.5 g, 3.0 mmol) 
b/v^^ (50 mL) U tr^ (MJ7x=;^7^fy) ^7 v^AODv^ a 

y K (210 mg, 0.3 mmol) *3 J;t* MJ ( 1 -=c h ^v'tf—z^) *X (1.4 mL, 4.2 

mmol) &MtLXs 90°CTr2H#^^# L,fc 0 KJfc?fctefiSfb:7 yflS* !7 17 AtK*?R (50 
mL) SrAnx.T12B#r«#f^-fe7'f h £rii LTitil UttSRSr^ n n #^AT?ttfcH L7c„ 

wassrfiafpm^^ h y ^^rnrnxm^-, mwt-r h v * a l#:^ n t&&&)& 

JEET*e©* Lfc„ # 6> tlfcBfi^^ y # 9^o^h^7^- (i^^^-/^ 

/n— ^^-y->-=l/8T?^J±5) fcLTflKKLTs 3- [2- ( 1 b ^ i/T£~A') -3, 
K^v^ h^vO - 6 -rT^^/^a^/Kl ^n/^i/f^^vV- (870 mg, 

73%) £#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.07 (t, J = 7.0 Hz, 3H), 2.35-2.29 (m, 2H), 
2.79-2.73 (m, 2H), 3.24 (s, 3H), 3.50 (s, 3H), 3.53 (s, 3H), 3.89 (q, J = 7.0 Hz, 2H), 
4.14 (d, J = 1.9 Hz, 1H), 4.45 (d, J = 1.9 Hz, 1H), 4.98 (s, 2H), 5.19 (s, 2H), 6.86 (s, 
1H), 7.21-7.17 (m, 2H), 7.41-7.31 (m, 3H). 

(Xfl3) ±.m-?nbthfc 3- [2- (l-if^7t^) -3, 5-fcT* h 
^v-^ h^vO - 6 -7 =c~;V7 au~/V~\ ~fns*l/&* s ?~A' (880 mg, 2.0 mmol) =Sr 
As (40 mL) KWMl^s MM (6.0moKL, 10 mL) &JNX.X, ^MT^PfTO 

^ATk-e^tbfcft, MtR«^ h y ^"ClfcJfcU ?SSftSri*EETT*©* L^t„ #£> 
nfcSS?:^^/^ (50 mL) Kl&flFU 1.0mol/L7K^fb^ h U £-Mc$J§8fc (5.0 
mL) SrflUfcT, 6O o C^40#^m# Lfc 0 K/fr^&^ffTTlSlgU 3- [2-Tir^ 
/P-3, 5— 5?fc Kn^rv^- 6— 7x^7i=;V] r^n^i/gfc (550 mg, 92%) £r 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.35-2:29 (m, 2H), 2.68 (s, 3H), 3.05-2.96 (m, 
2H), 6.47 (s, 1H), 7.28-7.25 (m, 2H), 7.53-7.46 (m, 3H); APC1-MS (m/z): 299 (M-H)\ 

ttS4) r^^^mmmrr, ±.mx«mbtiti3- i2-r j tf-/u-B, k 

a^- 6 -7x^71^3 (200 mg, 0.66 mmol) &*J#uu*9ls 

(10 mL) fcmB^, ^;^T5y (I50mg, 1.4 mmol), 1- [3- (v^'^/P 
757) bf/l/] - 3 -^/V-%;V7$*J-i % F • ^St^ (130 mg, 0.70 mmol) *5«£ 
t>* 1 - 1 Kn dfiX^^y h y ■ 7K?P#/ (110 mg, 0.70 mmol) Sr JP^iTs 

7?3B#P^3f # L7t 0 RjSt^iffTT'Ii #fen/t»aESrV y # 7-^7 o 
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^h^77^- n p * 7 —7^=9/1) ^T^jlM U -fb£4fe 1 8 6 (120 mg, 

73%) &#fc D 

iH-NMR (270 MHz, CD 3 OD/CDCl 3 =l/9) 8 (ppm): 2.36 (dd, J = 8.6, 7.6 Hz, 2H), 
2.63 (s, 3H), 2.75 (dd, J = 8.6, 7.6 Hz, 2H), 3.14 (dd, J = 5.1, 3.4 Hz, 2H), 3.39 (t, J 
= 5.1 Hz, 2H), 3.55 (t, J = 5.1 Hz, 2H), 3.66 (dd, J = 5.1, 3.4 Hz, 2H), 6.36 (s, 1H), 
7.23 (d, J = 6.7 Hz, 2H), 7.46-7.35 (m, 3H); APC1-MS (m/z): 386 (M-H)\ 

immm 1 8 i ] 

3- [3- (2—^^-7^-3, 5— Kn^-6-7i^7x^) ] -N, 
N-tf* y*PW5K (M187) 

1 8 Q ^m-hfht^i^m 1 8 6 (60 mg, 0.16 mmol) & h V 7;^nftt 
(6.3 mL, 0.82 mmol) \^MM U ^fflT*30^BB!*#L^:SI, Sftf&TT? b U 3^/1^7 
>- (0.039 mL, 0.26 mmol) ^Hx.T, Mtt#fit^^ £>4B#HW£ Lfc„ 

* / ^^-CfSl^i bt, 18 7 (17 mg, 30%) £r#fc 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 7.40-7.29 (m, 3H), 7.22-7.20 (m, 2H), 6.30 (s, 
1H), 4.56 (br s, 2H), 3.59 (t, J = 5.7 Hz, 2H), 3.47 (t, J = 5.4 Hz, 2H), 3.38 (t, J = 
5.7 Hz, 2H), 3.03 (t, J = 5.4 Hz, 2H), 2.69-2.62 (m, 4H), 2.36-2.31 (m, 2H), 1.12 (t, J 
= 7.4 Hz, 3H); ESI-MS (m/z): 374 (M+H) + . 

mmm is si 

6 -=^=f-;V— 4-7^=7^-5— [2- (Ifp^V— 3 — f/^ h^r^) =^f-/V} ^< 
is-Hf— 1 , 3 - v^— /V (-ffc^Jfe 18 8) 

(TM 1 ) 7Vl>=* V#ffl^CT, »M 8 3 ®Ig 1 -?#£>*bfc 2 - [ 2 -rc^/l— 3 , 
5— fcTJ* b^-v-y b^vO - 6 -7 a^~}V7 ^~)V\ zz.$ x J—;V (70 mg, 0.20 
mmol) £rN, N-7^W;^7^ K (3.0mL) tfftL, ^C§Rfl2^- b U 17 A (15 
mg, 0.60 mmol) %Mx.X, ^fiT?lB#^g|#Lfc 0 2 - If JJ ^ 

K (150 mg, 0.60 mmol) ttl^LT, ^fi.^?36B#^$i# Lfc 0 RjG&iftSrTMziini*. 
~C\ ^ nn^Mt« bfc D b U <7 ^W0^^tW^tzM, M 

h^77^- (n-^^f-Wg^^^/^=2/l) frclTftMU 4-^^-/V-l, 5 
-tf^ f^r^ f^7) - 3 - [2- v>^- 3 — f /l^ b 

drv-) ^=Fvl/] -O-if^/ (78mg, 90%) £#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.2 Hz, 3H), 2.72 (q, J = 7.2 Hz, 
2H), 2.85 (t, J = 8.2 Hz, 2H), 3.23 (s, 3H), 3.44 (t, J = 8.2 Hz,,2H), 3.52 (s, 3H), 4.40 
(s, 2H), 4.93 (s, 2H), 5.22 (s, 2H), 6.85 (s, 1H), 7.20-7.14 (m, 4H), 7.38-7.28 (m, 3H), 
7.61 (m, 1H), 8.50 (d, J = 4.6 Hz, 1H); APC1-MS (m/z): 438 (M+H) + . 

(Ig2) JtlBT?#btLfc 4 —=^^-)V— 1 , 5 -If* (t< b^v^ b^) -2-7 
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[ 2 - (fcTU v 5 ^- 3 —OK* h^vO J^/k] ^Vtfi" (78 mg, 0.18 
mmol) Sr;*^/— A- (10 mL) ' fcjS«¥U iftlfe (l mL, 6mol/L) ^rJD^T, 

(fl-^^fy/iixf^l/ltSfji) ^T^U 8 8 (28 mg, 41%) £r# 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.79 (q, J = 7.5 Hz, 
2H), 2.81 (t, J = 7.71 Hz, 2H), 3.43 (t, J = 7.7 Hz, 2H), 4.42 (s, 2H), 4.47 (br s, 1H), 
4.87 (br s, 1H), 6.36 (s, 1H), 7.26-7.13 (m, 4H), 7.46-7.41 (m, 3H), 7.59 (m, 1H), 
8.50 (d, J = 4.6 Hz, 1H); APC1-MS (m/z): 350 (M+H) + . 

WJ18 9] 

5- [2- (2, Kn^7°n*>^) - 6 -^;V- 4- (3 — 

^ Y^y-y au^M -<^i?^-i, $--JJr— >v Oft^^i 8 9) 

mmm 1 ©xn 3 ^ mm\~ tt, susm 173 ©x® 3 -e# b ftfc 2 - ^n 3 

- {2- [ (2, 2-vM^vt^-l, 3-^y7^-4-'f/V) ^ h3rv/] 

- 4 -cc^vi— l , 5 - If* (p< b h ^vO -<Vif ^ (180 mg, 0.39 mmol) 

3 - 7« b =¥^7 ^~/I/7£n yW. (90 mg, 0.60 mmol). If* ( h P — o— hU 
tJn ^ 7vf ;/) 'i? !7 A(II) n V K (20 mg, 0.025 mmol), #IS£i? V >7 ^ (350 mg, 
1.1 mmol), 1, 2-v 1 ^ b^^^^^ (5.0mL) *5j;t»K (l.OmL) ^rffiV^T, 3- 

{2- [ (2, 2-^^^/V-l, 3-v > t^y7^-4 f/V) ^ bdriX] ^^-/V} 

-4-^^/L—l, 5 - tT^ h^7« b^vO -2- (3-^ \-3cl/7^^7V) 

J—>V (3.0 mL) *Dj;t54mol/L^b7K^^l, 4 - v^=3rf->i«c (2.0 mL) £fflV^ 
T N 1 8 9 (76 mg, 53%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.06 (t, J = 7.4 Hz, 3H), 2.54-2.66 (m, 4H), 
3.11-3.39 (m, 6H), 3.53 (m, 1H), 3.73 (s, 3H), 6.23 (s, 1H), 6.66-6.79 (m, 2H), 6.81 
(m, 1H), 7.23 (t, J = 7.9 Hz, 1H); APCI-MS (m/z): 361 (M-H)\ 

LMMm 19 0]. 

5- [2- (2, ^/yl -6-^^-4- [3- 

119 0) 

H»J17 3©Ig4t#bHfc3- {2- [ (2, 2-v^^vl/- 1, 3-i?& 
^y^y— 4 — f/l") ^ h^^] ^5VW - 4 -xf/l/ - 2 - ( 3 - t Ko ^'>7 s 
:=/l>) —1, 5'-tf^ h^v^ b=3ri/) ^1/^1/ (45 mg, 0.095 mmol) £rN, N 
-^yf-^MT? K (lmL) fc$8$?U y (50 mg, 0.36 mmol) *3«fc 

2 - tfn y 71^ d V K (20 mg, 0.12 mmol) Sr*P^T, ^T?48B#^^#Lfc 0 
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fflkl-1t&. ^5r*ET"T?«*L&„ nt>tiftffl&\z* ? /—fr (l.O mL) *5«fO« 
4moI/Ufrffc7K3fc<E> 1 , 4-v^^^Wlt (l.O mL) SrflH&T.. 1H#IB«# bfco R 

Sr^P*^/W*5>^P^h^97>f^ ^/—/W> n n 7^/1^ A=l/50~ 1/10) 
TftlL, flS<£4fcl 9 0 (15 mg, 36%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.54-2.64 (m, 4H), 

3.13- 3.32 (m, 4H), 3.37 (m, 2H), 3.57 (m, 1H), 5.14 (s, 2H), 6.25 (s, 1H), 6.74-6.79 
(m, 2H), 6.91 (m, 1H), 7.27 (t, J = 7.8 Hz, 1H), 7.31 (m, 1H), 7.59 (d, J = 7. 5 Hz, 
1H), 7.82 (td, J = 7.8, 2.1 Hz, 1H), 8.47 (m, 1H); AP'CI-MS (m/z): 438 (M-H)\ 

zmtfom 191] 

5- [2- (2, =^f-;v] -Q-^=3-;V-4- [3- 

%191) 

HJEM 1 9 o £ IrMHK: LT, H»J 17 3 ©Ig4 ^tbfbfc 3 - { 2 - [ ( 2 , 
2-v^^A—l, 3-v J ^-=3 f -y^^-4-^/^) ^ h^F-V] -4— cn^yi/ 

-2 - (3-fc Kn^v'?!^) -1, h*^* b^v") -<^^ (45 

mg, 0.095 mmol) 3&*6> N 3 — tTa P nDK (20 mg, 0.12 mmol), ]J >7 A 

(50 mg, 0.36 mmol) *3.«fctW, N-^^f^A7? K (l.O mL) £rfflV^T. 3- 
{2 - [ (2, 2— 5**^71'— 1, 3—^^y7>-4 — <JV) * ^^-/W} 

h^So* b 3^) -2- [3- — f 
fvt'f-tvttl/) 7^~;v] -<^^Sr#fc: 0 %bfa1t.tt&ty& * # / —jv (l.OmL) 
*3j:t^4mol^L^7K*^l, 4-^=arf-^^ (l.O mL) T«L, f 1 9 1 

(20 mg, 48%) £r#fc„ 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.55-2.66 (m, 4H), 

3.14- 3.47 (m, 6H), 3.57 (m, 1H), 5.66 (s, 2H), 6.25 (s, 1H), 6.74-6.81 (m, 2H), 6.92 
(dd, J = 8.1, 2.4 Hz, 1H), 7.27 (t, J = 7.9 Hz, 1H), 7.40 (ddd, J = 7.9, 4.9, 1.2 Hz, 
1H), 7.91 (dt, J = 7.9, 1.2 Hz, 1H), 8.44 (dd, J = 4.9, 1.2 Hz, 1H), 8.58 (br s, 1H); 
APCI-MS (m/z): 439 (M+H)+. 

[MttSM 19 2] 

5- [2- (2, 3-i?H Kn^rv-^n/jf^rV) [3- 
(t°y 4-4 A**?- 7^~;V\ 3-v>xh- ?v 

11192) . 

»jl9 0i»LT, mUlSMl 7 3 0X©4-t?#bHfc3- {2- [ (2, 

- 2 - (3-fc Kn^7x^) - 1 , 5 -tT^ h^v^ h^vO (45 
mg, 0.095 mmol) /^fe. 4-t°n!) p!)K (20 mg, 0.12 mmol), $<WtJJ V *7 A 
(50 mg, 0.36 mmol) *3«fct*N, N-v'^fM/^T^ K (l.O mL) SrfflV^ 3- 
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{2- ['(2, 2-vV^/V-l, .3-v ? ^-^ry^^-4— { M * h^c^l =^^-/V) 
1, -2- [3- 

/V^/Vo^y) y^~/P] ^yi£y£#7c 0 nbfrlfcfc&%d$:* ? fls (1.0 mL) 
*5 J:t^4mol/L^-fb7K*© 1 , 4 - v^^f-yf^ (l.O mL) "C^a i\&%0 19 2 
(25 mg, 60%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.55-2.65 (m, 4H), 
3.15-3.40 (m, 6H), 3.57 (m, 1H), 5.15 (s, 2H), 6.25 (s, 1H), 6.75-6.78 (m, 2H), 6.91 
(dd, J = 7.9, 2.5 Hz, 1H), 7.27 (t, J = 7.9 Hz, 1H), 7.48 (d, J = 5.8 Hz, 2H), 8.47 (d, J 
= 5.8 Hz, 2H); APCI-MS (m/z): 440 <M+H) + . 

mmm 193] • 

5- [2- (2, 3->>t Kn^r^n*>^) -6-^^/1^—4— [3 — 

(2— ff-As— 1, 3 - f7/-/V-4- y 7Vj.=f-;V3r$t%/) ;7^^vu] v<>-i£^ — 
1 , 3 - v 5 ^"— ;v (ik&Sfo 19 3) 

»H9 0i»Lt, »]17 3©Ig41?#5tlfc3- {2- [ (2, 
2-v^^Vl/-l, 3-^^"^y-7^-4— <i 7V) y h^y] =^^M 
-2 - (3-t Kn^^7x=;k) -1, 5 f=¥^^ K3^y) -<y-t?y (45 

mg, 0.095 mmol) ^b, 4 — (y n n ^ ^vl^) - 2 — y ^vl^— 1 , 3 — y*— A- (25 
mg, 0.14mmol\ 60% TKSf'fl^ h V P l*$kWj$W%) (20 mg, 0.5 mmol) &5 £tKN, 
N-^fMM7^ K (1.0 mL) ^ffiV^T, 3- {2- [ (2, 2--yy^vV- 
1, 3-^y7y~4--f;V) ^h^r^l —4—^^/1^—1, 5 — If ^ 

h^v^ l^v') -2- [3- (2-y^/U-l, 3-fT^-4-^;M 

£!Mmol/Ll^fb7Xfff<Dl, (1.0 mL) 9 3 (30 

mg, 69%) £#fc 0 

!H-NMR (270 MHz, CDsOD) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.62 (s, 3H), 
2.59-2.71 (m, 4H), 3.15-3.49 (m, 6H), 3.60 (m, 1H), 5.12 (s, 2H), 6.29 (s, 1H), 
6.77-6.84 (m, 2H), 6.95 (ddd, J = 7.9, 2.6, 1.0 Hz, 1H), 7.30 (t, J = 7.9 Hz, 1H), 7.39 
(s, lH)i APCI-MS (m/z): 458 (M-H)\ 

KSMl 9 4] 

5- [2- (2, 3-v?t Kn^rv / ^P*° ;3 rv / ) =^f-/V\ — Q—=r.^;V— 4- [3 — 
(2-t Kn^ri/xf^i/) 3-i/$-^;V (flfr^Hfe 1 9 4) 

nii 1 9 0 1 mm?. lt n mtmi 173 ©ig4 x^htitc 3 - { 2 - c c 2 , 

2- v 5 ^^/^— 1, 3 — v^^y^y— 4— y/W) ^ h^y] ^~^M —A—=^^-;V 
-2 - (3-t -1, 5--« (y f>=3fyy b^y) -O-ify (50 
mg, 0.11 mmol) 7>fc, 2- (2-7 ? n*xfdry 7- J> 7 fc Kp If 7 V (0.03 mL, 
0.20 mmol), 60% Y V t? ^mm^Wc^) (20 mg, 0.5 mmol) *5«fO<N, N- 
y^f;^;UA7 5K (l.O mL) ^Jll^T, 3- {2- [ (2, 2—yy^/W-l, 

3- v ? ^-dry^y-4-y/V) ^ -4-^^/k-l, 5-« 
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h3^>y h^rf) -2- {3- [2- (r f7t Knt°7y-2 — f ;^^^) 
drv-] :7c^7W -<^VSr#fci 0 #b*Lfc<ffrg^&y /V (l.O mL) te^Xf 

4moVLmt7kmcO 1 , (l.O mL) T«l, -fb^#/ 1 9 4 (7 mg, 

16%) £r#7c D 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.03 (t, J = 7.4 Hz, 3H), 2.49-2.63 (m, 4H), 
3.07-3.39 (m, 6H), 3.51 (m, 1H), 3.77 (t, J = 4.6 Hz, 2H), 3.97 (t, J = 4.6 Hz, 2H), 
6.19 (s, 1H), 6.64-6.68 (m, 2H), 6.82 (ddd, J = 7.8, 2.7, 1.0 Hz, 1H), 7.20 (t, J = 7.8 
Hz, 1H); APCI-MS (m/z): 391 (M-H)\ 

mmm 195] 

5- [2- (2, Kp^t^p^^) - 6 -^^-;v- 4 - [3 — 

b^rv-) 37^=71/] 1, 3 -v 5 ^-— Ofb^#U 9 5) 

HMJl 7 3^Xg4l?#btLfc3- {2- [ (2, 2 ->>y ^7^- 1 , 3-i?t 
dry^^-4— -f/V) ^ h^fi/] —4—^^/1/— 2— (3-tFn^7i 

~7V) -1, 5 - .X (y h^i^y b^r-^) -O'-tfi' (50 mg, 0.11 mmol) £r 
>- (3.0 mL) KS§$? UN- (t Kn^yx^) ^7^/Jn ]) 1/ (0.01 mL, 0.21 mmol), 
h U ^^^/l/7^x^7^ ^ (30 mg, 0.12 mmol) $5 J; tK40w/v% T^i^^/P-^^^v 5 ^ 

^•/i/^ h/^^^^nR^px-T, ^a-eii20#r H w#L7c o Kmrn^m^T^mm 

=l/4~l/l) ^TltML, 3- {2- [ (2, 2-vM^—l, S-v^^y^:/- 

4— 4M y.h^ri^] ^^VM — 4 — ^Vl^— 2 — [3— ( 2 — ^E-/P^ y y >. 
7cc^/lx] -i, (y h^r-S/y h^ri^) -<^if>-<H#7t 0 #bHfc<ffra^:£r 
y ^ y -71/ (1.0 mL) L-N 4mol/Lm-fb7X#© 1,4- itJr^^mm (l.O mL) 

J±TT?-^* Lfc # 6> v- y 77 7A^pv^77^ (y y y — /W 

y n n^7l-A=l/50~l/10) ^TijtML, fb^fc 1 9 5 (16 mg, 36%) =H#7c 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.59-2.71 (m, 8H), 
2.81 (t, J = 5.3 Hz, 2H), 3.19-3.45 (m, 6H), 3,60 (m, 1H), 3.70 (t, J = 4.7 Hz, 4H), 
4.16 (t, J = 5.3 Hz, 2H), 6.29 (s, 1H), 6.75-6.78 (m, 2H), 6.90 (m, 1H), 7. 29 (t, J = 
7.9 Hz, 1H); ESI-MS (m/z): 462 (M+H) + . 

mmm 1 9 6 ] 

5- [2- (2, 3 Kn^i/r/n/jf^v') ^^vi/J -6-^^-4- {3- 
[2- (2-y-^y t°n ]} *Jls- 1 -^7^) ^b^] 7 -Oif ^- 1 , 3 

-^—71/ tffc£^l 9 6) 

mk®\ 1 9 5 t mWiK LT, »J1 7 3<DXa4T?#btWh3- {2- [ (2, 

2-^y^vi/- 1, 3-v J y-^-y^^-4-^7^) y f^^] -4-^^71^ 

-2 - (3-t Kn=3rv-^^^7V) -1, 5-fcr* (y f^r^y b^v-) ^^Uls (50 
mg, 0.11 mmol) ^N-(t Kn^i/xfyk) t°n y (0.02 mL, 0.18 mmol). 
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• h y 7xii)v*^7>f >- (30 mg, 0.12 mmolX 40w/v%T^ ^^/l^^^^^b 
h/V3i>«R*3«ttJ«b^^ (3.0 mD SrffiV^T, 3- {2- C (2, 2-v^^ 
_ x 3 _^y7i>_4->f;v) 7^ b^vO ^9vW - 4 -^/V- 1, 5 - If 

* ('7? t^v) -2- {3- [2- (2-^yt'ni;i>y-i-^^) ^ 

y^-fi,} ^v^^«r#fc 0 nt> frftfc&m& d.omL) *3<t^ 

4mol/L^7k*^ 1 , 4-v ? ^f->^ (1.0 mL) tMUft^l 9 6 (33 mg, 
65%) £r#fc 0 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.02 (m, 2H), 2.37 (t, 
J = 8.1 Hz, 2H), 2.61-2.71 (m, 4H), 3.19-3.44 (m, 6H), 3.56-3.67 (m, 5H), 4.14 (t, J 
= 5.3 Hz, 2H), 6.29 (s, 1H), 6.73-6.79 (m, 2H), 6.87 (ddd, J = 7.9, 2.5, 1.0 Hz, lH), 
7.28 (t. J = 7.9 Hz, 1H); ESI-MS (m/z): 460 (M+H) + . 

WU 9 7] 

4 _ (3_75y7^/V) -5- [2- (2, 

/V] _ 6 -^/w<^y- 1 , 3 -i?3r-?V (tt&m 19 7) 

1 ) mmm 1 oig 3 ^ pti- l-Cs im^j 173 ©it 2 -e# e^s 3 - ( 2 

vO -^if^ (1.1 g, 2.3 mmol) frh* 3-r$/7s-/l^P^« (430 mg, 2.8 
mmolX tf* (h!)-o-by^7^y) /^^^^D^ny K (150 mg, 0.19 
mmol)' i^Hi?^*^ (2.1 g, 6.5 mmol), 1, 2-v^ h^v-^V (20 mL) 33 J: 
tjt*(l.0ml^ 3- (2-7!)/^^^) "2- (3-T^/^ 7 ^ 

- ;V) _ 4 _^ 7 i>- l , h<*r^ h^>0 (960 mg, 88%) 

iH-NMR (270 MHz, CDC1 a) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.35 (s, 3H), 1.40 (s, 
3H) 2 65-2.80 (m, 4H), 3.15 (m, 1H), 3.27 (s, 3H), 3.29 (m, 1H), 3.39 (m, 2H), 3.51 
(s, 3H), 3.56 (m, 2H), 3.96 (m, 1H), 4.98 (s, 2H), 5.20 (s, 2H), 6.65-6.53 (m, 3H), 
6.84 (s, 1H), 7.15 (m, 1H). 

(xg 2 ) mw\i(o^MA tmm^L-x, ±mxnhtit-3- (2-ry^^ 

_ 2 - (3-75;7x^) -4-^VW-l, 5-tf* (th^^h 
3r$s) -O-ify (60 mg, 0.13 mmol) * 9 J — ^ (2.0 mL) *5 «t tMmoKLi&ffc 

1 , 4 - v^^f-^^ (2.0 mL) SrfflVv-t. 1 9 7 (32 mg, 71%) Sr 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.58 (q, J = 7.5 Hz, 
2H) 2 67 (t, J = 8.1 Hz, 2H), 3.17-3.42 (m, 6H), 3.57 (m, 1H), 6.23 (s, 1H), 7.10 (t, 
J = 7.5 Hz, 1H), 6.47-6.54 (m, 2H), 6.65 (ddd, J = 7.5, 2.5, 1.0 Hz, 1H); ESI-MS 
(m/z): 346 (M-H)\ 

mmm 19 8] 

2- [3- (2-^^-3, 5-^tKn^-6-7i^7x^V) ] -N, 
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(Igl) mH&m5 2©It2t#^5 2-xf/k-3, 5 -If* b^rV* b 
^) -6-7x=/V7^^»f^ (650 mg, 1.7 mmol) — 7V (100 

mL) fc«#U lOmol/LTK^bi- b P !7^7fc^ (1-0 mL) «rJn;tT\ 6O°C^50#^ 

g^^/V=4/l) ^Tft#b. 2-^/V—3, y 5-tr* b^-V* h^v-) -6 
- -y s. =-;vy ^/vmWi (540 mg, 87%) Sr#/t„ 

APC1-MS (m/z): 361 (M+H)+. 

<X©2) T^^^#ffl^T^ Ji|BT?#b*bfe 2-^/^-3, 5 -If* U b*l" 
^ - 6 -7 =c~jV%m (86 mg, 0.27 mmol) nn^y (10 

mL) tMU t*^* ^ 5 7 (75 mg, 0.70 mmol), 1 - C 3 - f^T 

^ y) -fxi tVV] - 3 -cc^/V#/I^v^ ^ K • W&M. (63 mg, 0.33 mmol) £3 <fctJ* 

1 _ t KB^V^y b V T7—?V • TKfP^I (50 mg, 0.33 mmol) Sr2HI*.T\ M.T?3 
B#^Wbfc 0 ®iS:»t«r«JBET-e«3BICs *»^9A^n^b^9i7->f- (^nn* 
;kA/^^/wV=15/l) ttSlU 2- [2-^7^-3, 5 - 1?* (^b^v^ 

75K (56 mg, 51%) &#fc 0 
APC1-MS (m/z): 448 (M+H) + . 

(3 3) JifB"C#6>tb« 2- [2-^7^-3, 5-f7 (n^R^) - 
6 -7 X ^;i/7x=/l/] -N, N-tf* ( 2 - t Ko^r^fA') TirbT^ (78 mg, 
0 18 mmol) £t< ^/-/^ (3 mL) fcSfflPU 4mol/L*^7k* (l mL) ^B^T, ^ 

/vA-etttBLfco was^i^p^-7- b v v ^mm^mw^t^ mmufcr-v 

=1/1) ('TltiU it^l 9 8 (22 mg, 13%) &r#fc„ 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.53 (q, J = 7.4 Hz, 
2H), 3.41-3.21 (m, 8H), 3.62 (t, J = 5.9 Hz, 2H), 6.35 (s, 1H), 7.16-7.13 (m, 2H), 
7.37-7.27 (m, 3H); APC1-MS (m/z): 358 (M-H)\ 

6 5 _ [ 2 , 5-^1:^^7-2- (3-t Kn^77"PkW) 
/t /| _ 4 _ y a = /w<^^- 1 , 3 - /V (ft;£-*J 19 9). 

(X=g 1 ) 5 2 Olg 2 T'# btLfc 2 -^)V- 3 , 5 - If* (^^J; 

df.^) _ 6 _ 7s ^/i/7 ^^/l^^^/V (19 mg, 0.050 mmol) ^rh7t KB77 

7 (10 mL) fc$gfl?U Ift7P/^^v' , >^ (0.20 mL, l.Omol/L) §rJn^T, S 
?a-ei^m#Lfc 0 ^KSrSil (l.Omol/L) ^fnU-fc^ ^p*/vAtitHl 
fc„ WWlSrSrfl&sppi&'fb'f- b y l7A7k^^25fe#Lfc^ ^7K«^_b JJ 
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3<-^l/$m^^=4Jl) \Z.XmU^, 4 - C 2 3 , 5 - If*, b ^> * 

Y^-y) - 6 -7*=/l'7*=/i'] ^7^- 1 , 6-v^7-4-;T— /V (32 mg, ^ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.01-1.97 (m, 4H), 
2.84 (q, J = 7.4 Hz, 2H), 2.97 (br s, 2H), 3.21 (s, 3H), 3.53 (s, 3H), 4.98-4.89 (s, 6H), 
5.24 (s, 2H), 5.60-5.40 (m, 2H), 6.90 (s, 1H), 7.41-7.20 (m, 5H); APC1-MS (m/z): 427 
(M+HK 

(X?£2) Tivn^mmm^, ±SBT#b^fc4- [2-^^/V—3, 5 - tr^ (^ 
h^v^^ b3^7) -6-7*=/K7* = ASX^-fZ— 1, 6 -v ? ^>'-4-^-— /V (32 
mg, 0.75 mmol) Srf b7tKn77^ (10 mL) *Z1*#U ^7V-ff7t Kn7 
7^ (0.20 mL, l.Omol/L) ^-78°CT?JPx.-C, *3>o< 0 £38.* U 6I*IWJJI 

#bfc D KJSja^^fijftS^^ b V !7 AtK^ (1.2 mL) *3 •fctWBil'ffcTK^zk 
(1.2 mL) ^Px.T|Hte-eiB#^#Lrt 0 ^Wt^TK^U^T. ^H^/^lifct} 

bfc D #»ssriS3ppk'fk:*t- b y 9^7k^^gfe#-Lfcft. mm-rh y 7^t?ft«u 

W^gt^/^l/l) (CCflliU 4- [2-^^/1—3, b^v^ b^ 

^) _ 6 _ ^ 3. - ^ -/k] 4, 7 - by /l" (13 mg, 37%) Sr 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 1.40-1.20 (m, 4H), 
1.80-1.65 (m, 4H), 2.91 (q, J = 7.4 Hz, 2H), 3.10-2.95 (m, 2H), 3.59-3.48 (m, 9H), 
4.93 (s, 2H), 5.24 (s, 2H), 6.91 (s, 1H), 7.32-7.26 (m, 2H), 7.42-7.36 (m, 3H); 
APC1-MS (m/z): 463 (M+H) + . 

(XS3) _LfB-C#e>*t5 4- [2-^^-/1^-3, 5 - If * b^) - 

6— 7 3i=/^7*=/V] ^7^^— 1 , 4, 7 - b U JV (50 mg, 0.11 mmol) £r 
^ ^ y (5 0 mL) 4mol/L^{b7K*<^ 1 , 4 - v^^^^ (1.0 mL) 

? n n*/^-etttU Lfc 0 #BMISr«&5ftiift^*t- b P !7 A*$^"T?i5^Lfc:|8U ^7« 
b y 17 ^'-Ciaft U M^iffTt^* Lfc 0 #b*bf::B?£&if S# -7 A ^ n ^ 
^77^- (^ P n ifrtv&l* * / — /V=9/l) ttflU 4k&yol 9 9 (21 mg, 
55%) £r#7c 0 

iH-NMR (270 MHz, CD3OD) 8 (ppm): L06 (t, J = 7.4 Hz, 3H), 1.50-1.10 (m, 8H), 
2.92-2.81 (m, 4H), 3.35-3.31 (m, 4H), 6.34 (s, 1H), 7.24-7.15 (m, 3H), 7.38-7.32 (m, 
2H); APC1-MS (m/z): 375 (M+H) + . 

IMMM 200] 

5 - [ (2 —saf-zu— 3 , 5 — t?fc Yu^-i/— 6 — 7*=/t'7*=/k) ff-JV] — 1 , 
3 -^-dr^7-/k- 4-#/l'J^BM ^Vl" 2 0 0) 

(Xgl) HJfeMl 9 8 ©It 1 tllbtlfc 2 -xf ;k- 3 , 5 -If* b^rvV 
f^V) - 6 - 7 * =/U7 * ^jvWWt (70 mg, 0.2 mmol) 3rN, N- ^vl'Ti? b 
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75K (10 mL) \^mm^ mmjJ VVJ* (55mg, 0.4mmol) *5itM^7;^ 
t^T-As (79 mL, 0.4 mmol) g^5#W»#L;fc„ RjiSS^fe^^oi^ 

/Vt^tK p /KT v> K (0.040 mL, 0.22 mmol) %M?lX, 0X:X2mW\W¥ Lfc D 

$ h \z.2sm& T?IH& Lfctf* b 12B#RU«# LfcfJL l.Omol/U&^re^fP U ^ n 

b y •> & Tflfeffll U fl«Sr»JET-eS* Lfc 0 # b *b/t2ftS*»JB * 7 A * n ^ f 
■if^y^' — (n-^^rf-WI^^^-^=l/l) fcTltiSU 5- { [ 2 - J^/l>— 3 , 
5 - If ^ fdp--^ b^v-) — 6 -7^~tvy ccc^/V-] ^^/l^} — 1, 
/V-4-^7/V^^^'^-/V (38 mg, 48%) £r#fc G 

APC1-MS (m/z): 442 (M+H) + . 
(162) Jh!BT*#e>*L5 5- { [2-^^/1^-3, 5 - tf ^ h^v^ 

_ 6 t^/W — l, 3 - t^ty^- 4 
(43 mg, 0.10 mmol) £r * & / —As (5.0 mL) Ls 4.0mol/L*fcifc<£> 1 , 4 - 

^f-i/^ (1-0 mL) ^Mx-X, 40*CT*2^IH!t#bfeo ^^LOmol/LyKSIHb^ 
b y <7 A7K^R*C c t , fP U ^ n n Lfc 0 ^SSrl&fPM^ h V !7^7K 

Lfc«, MTjc^^ hP *A-e*£«U *«C*«JEET"Ce*Ufe„ #b*L 
feSiaESr*J1^7 9A^n*^ h^97>f — (n-^^ Wgl^^/J^l/l) teT*«KU 
f&S^fc 2 0 0 (11 mg, 31%) £r#fc 0 ' 

1H-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.04 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.83 (s, 3H), 4.24 (s, 2H), 4.56 (s, 1H), 5.10 (s, 1H), 6.45 (s, 1H), 7.18-7.14 (m, 
2H), 7.44-7.33 (m, 3H), 7.67 (s, 1H); APCLMS (m/z): 353 (M-H)\ 

imMM 2 o l.] 

oc&m 201 

ami) T;v^^mnrr, 1 7 9 ©i@4 & 2 - [3, 5 - tr* 

. (^i/i^l^^vO —2—^ : f-7V—Q—-7^=-7V-y^^;V'} S— JV (44mg, 0.10 
mmol) £r n a * ? V (3.0 mL) fc¥$ffi L N b JJ -O-^^^-D- — 7V 

(0.62 mL, 0.15mol/L) *5 «k t^b. hV 7 ^—A'ftX&—& A (10 mg, 0.03 mmol) £r 
MfLX^ Sffl-ei2NFWft#L.^:„ SJS^^tKStJP^Ts ^Pn*/l/Ai^^;-;V© 
(9/1) «Lt !7A7K^tT^#Lfcft, 
h V !7AT«J|L N *jKSr«BETtf«* L^i„ #b^fc?«£#jl7J y J* 9 u 
«7f^77^- (n-^^i^W^^^-7^1/1) t3l-C»jKUiB*tft: (42 mg, 49%) £r 

FAB-MS (m/z): 854 (M+H) + . 
(Ig2) _LfE^#fe»tbfc@a*Sft: (42 mg, 0.049 mmol) ^W^.^^ (20 mL) \zM 

ffi u 7mmmn,T, io%^v & t> (42 mg) %m*-x, rn.rn.-v3 0 mmw Lfc 0 

O 1 (21 mg, 100%) £#7t Q 
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iH-NMR (CD3OD, 270 MHz) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.49 (td, J = 12.9, 3. 
9 Hz, 1H), 1.92 (dd, J = 12.9, 3.9 Hz, 1H), 2.69-2.60 (m, 4H), 3.31-3.22 (m, 3H), 
3.50 (m, 1H), 3.72-3.67 (m, 3H), 4.65 (d, J = 2.6 Hz, 1H), 6.29 (s, 1H), 7.26-7.15 (m, 
2H), 7.40-7.29 (m, 3H); APC1-MS (m/z): 405 (M+H) + . 

mMM 202] 

5- [2- (2, S-v^tKn^P*^) -4- {3- 

#3 2 0 2) 

HJfefll 19 7 ©IS 1 -C# b^c3- (2-7!) ;Vjr*ls^M - 2 - ( 3 - T 
-4-^^/Vl, 5— tf^ b^r^) ^^1f ^ (50 mg, 0.11 

mmol) ^v 5 ^ n n,y * ^ (2.0 mL) WW$?U b V ^f^T ^ ^ (0.04 mL, 0.29 
mmol) jSi^WP!) K (0.02 mL, 0.26 mmol) &Mx.X, gffi.'V6B$ffl&bW L> 

«Ufcf, *jSt*«EETt?S*b^:„ ib^g^rl^^y-Zl' (l.O mL) 

4mol/L^7K»<^ 1 , (1.0 mL) SriD^T N W#IWif# 

1/10) L N fc-g^ 2 0 2 (21 mg, 45%) £r#fc„ 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.60-2.76 (m, 4H), 
3.42 (s, 3H), 3.15-3.49 (m, 6H), 3.59 (m, 1H), 6.32 (s, 1H), 7.25 (m, 1H), 7.32-7.39 
(m, 2H), 7.50 (t, J = 7.7 Hz, 1H); ESI-MS (m/z): 424 (M-H)\ 

. [Miltiffl 2 0 3] 

5 - [2- (2, -Q-^;V- A- {3- 

[N- (4-M)/^;v*^) T^y] 7^^/W^^^-l, 3 -v ? ^"— /l^ «b 
2 0 3) 

»M 2 0 2 i: L~t\ mfcfll 19 7 (DIM 1 T*#b^fd 3 - (2-73 As* 

dZ-l/^f-A,) -2- (3-T^y^ 7 ^— A-) (^b^r^ 
^ Js dp-^) sO-Hls (50 mg, 0.11 mmol) ^b, h -✓W^ oUK (30 mg, 0.16 mmolX 
f y =i^f-;VT % >- (0.04 mL, 0.29 mmol) *3«fct*S^ a n ^ ^ ^ (2.0 mL) £rfflV^T, 
3- (2-7!)/^^f/l/) — 4 — ac^/U— 1 , 5 — (^K^f^» 
- 2 - {3- [N- (4- MJ/W*/l^~ /U) T^y] ^^^Sr#/t„ 
§ b ^# h MLty&tyb &r * $ J (1.0 mL) *5 W^<MMtefeM<0 1 , 4 - 
(1.0 mL) »2 0 3 (18 mg, 32%) gr#fc 0 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.37 (s, 3H), 
2.50-2.67 (m, 4H), 3.17-3.29 (m, 4H), 3.40-3.46 (m, 2H), 3.62 (m, 1H), 6.27 (s, 1H), 
6.87-6.99 (m, 2H), 7.21 (t, J = 8.3Hz, 1H), 7.28 (d, J = 3.3 Hz, 2H), 7.62 (d, J = 8.3 
Hz, 2H); ESI-MS (m/z): 500 (M-H)\ 
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[H»J2 0 4] 

4— [3- (N-Ti?^-/VT^ /) -5- [2- (2, 

^taaKdp-S/) ^^vl^l - 6 — xf;w<yf 1 , 3 — v 5 ^— 7V 2 0 4) 

HJiM 20 2!: HMH^ tt, HJfefll 19 7 ©It 1 "Z&btilt 3 - (2-7!) /lo*- 
^r^xf/l/) -2- (3-7^/7i-/V) — 4 — J^Vl'— 1 , 5 - tf ^ 
7? b ^r^x) ^<^if ^ (70 mg, 0.15 mmol) ^.itT/t^/U- (0.02 mL, 0.28 mmol), 

b JJ xtf-jUT 5 ^ (0.04 mL, 0.29 mmol) *3 £Z$i?? uu^?^ (2.0 mL) Sr^V^T. 
2- [3- (N-Tir^-/VT5 /) -3- (2-T!)/^^f;v) - 

4-^^-/1^-1, h^^) -0-if^£#fc 0 $b^#b^fc^b 

tern** 9-J—A> (1.0 mL) :i3;fcT*4moI/i4£te2k3fe<£> 1 , 4 - v^^^^ (l.O 
mL) -C#yS U 2 0 4 (25 mg, 47%) Sr#fc D 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.12 (s, 3H), 2.11 (s, 3H), 2.62-2.72 (m, 4H), 
3.19-3.48 (m, 6H), 3.60 (m, 1H), 6.29 (s, 1H), 6.92 (dt, J = 7.8, 2.7 Hz, 1H), 7. 
29-7.36 (m, 2H), 7.51 (ddd, J = 7.8, 2.7, 1.0 Hz, 1H); ESI-MS (m/z): 390 (M>H)". 

[MUfcm 2 O 5 ] 

4- [3- (N-^yyV^7^/) t7^~/Kl -5- [2- (2, 3— S^fc Kndf 
v^n tK^S/) ^<f-;V\ — 6 — a^/W^-t? ^— 1 , 3 - /V- Offc^% 2 0 5) 

mMM 2 0 2 t m&\Z LT\ Sli 19 7 <Z>X© 1 *T*#£>*L;fc 3 - ( 2 — T P J>V* 
-2- (3-7 5/7x^/V) — 4 — ■a^Vl'— 1 , 5 - tf ^ 
^ b^v-) (70 mg, 0.15 mmol) }&*£> v M^O-y^/V (0.02 mL, 0.17 

mmol), b 3J ^J-)VT % 1/ (0.04 mL, 0.29 mmol) 33 it/H^ n n y ^ ^ (2.0 mL) 
SrffiV^Ts 3- (2-7!)/Vt^f/v) -2- [3- (N-^yyV^7^7) 

-4-^^/k-l, 5 - If* b^v-y b=¥vO -<^if^£#7c 0 £b 
^# b tt7cf b-a*Sr ;* * 7 — ^ (1-0 mL) *5 J: IMmol^i^fbyklS^ 1 , 4 - ^^rf- 
(1.0 mL) T«U M2 0 5 (43 mg, 64%) £r#7c c 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.16 (t, J = 7.6 Hz, 3H), 2.66-2.78 (m, 4H), 
3.24-3.51 (m, 6H), 3.65 (s, 1H), 6.34 (s, 1H), 7.01 (dt, J = 7.6, 1.3 Hz, 1H), 
7.41-7.58 (m, 5H), 7.70 (m, 1H), 7:92-7.96 (m, 2H); ESI-MS (m/z): 452 (M+H) + . 

mmm 2 0 6 ] 

5— [2- (2, 3-v?t KD^^c*°dry) =^=f-;V\ - 6 — a^J-;V— 4 - [3- 
(3— W K) 7*=/^] 1 , 3— 0ffrg*ife2 0 6) 

HJfcfll 19 7 OX© 1 -e#£>frfc 3 - (2-7!) /^=3f i/^/V) - 2 - (3—7 
U7j^) -4-^7^-1, 5-t*J* f^r^ f^) ^yir> (60 mg, 
0.13 mmol) h/W^V (2 mL) ^^?L, ^WyV7t^f (0.03 mL, 0.38 

mmoi) mmnw^fco Rmm^Mmr^mmu &htif£m&\z**s 

—71/ (1.0 mL) *S&XMmoUlM4lti&<Dl, 4 — (l.O mL) §rjjn^.T N 
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7^/^=1/50—1/10) tttll, ft^2 0 6 (31. mg, 57%) £r#7c 0 

iH-NMR (270 MHz, CD 3 OD) 6 (ppm): 1.17-1.28 (m, 6H), 2.67-2.81 (m, 4H), 
3.25-3.58 (m, 6H), 3.69 (s, 3H), 6.37 (s, 1H), 6.90 (dt, J = 7.1/2.9 Hz, 1H), 7.25 (t, J 
= 2.9 Hz, 1H), 7.33-7.44 (m, 2H); ESI-MS (m/z): 419 (M-.H)". 

[»j2 0 7] 

5- [2- (2, 3 -S?fc Kndr^^n^^i^) ni^/Kl -6-^/1^4- {3- 
[2-fc Kndri^-1- (t Kn^rv^^^^) - 1 — ^f/l'xf /^/l/^^T? /] 
^- 1 , (M2 0 7) 

1 9 7 ©It 1 T# fctlt 3 - (2-7!)W^xf/V) -2- (3-T 
^/:7^^/k) —A—^JV^l, 5 - If* (7 b^rv-^ b^rv-) ^ (60 mg, 

0.13 mmol) Ir^nn*/^ (2.0 mL) KMM^ 1- [3- (^^7^7) ~f 
X2 tf/t/] - 3 —^J-JVjj/ViSx?^ 5: K • &gfetfc (30 mg, 0.18 mmol). 1-t Kn^V 
<<lsS b y T y — 7l> • 7k?B$9 (25 mg, 0.16 mmol) £5 J; t)« 2 , 2 - If* (t Kn^> 
7^vt-) 7°n^yi (20 mg, 0.15 mmol) SrHUfc&B&T, 6B#F H W#bfc 0 SJ&JftteSfc 
^^-/i/^J;^lmol/Lm»^T^b7t D W«WS Srl&Sl^SbK*^ b 9 

U*iK*j*ffT"eS*b/t„#6>ti//ta3lcSr^^/— /V- (1.0 mL) t»jJfU4mol/L 
4tt-fk**©l, 4— (1- 0 mL) SrJn&T. ^MT'l^ra^Tto 

U # *f/V$j ^J^^xn^h-^^y -i — (7 ^7 — nr nxJs7VA=l/50~l/10) fcTfil 
$4.U' fl^* 2 0 7 (12 mg, 20%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.19 (s, 3H), 
2.59-2.72 (m, 2H), 3.15-3.47 (m, 6H), 3.59 (m, 1H), 3.75 (d, J = 1.1.1 Hz, 2H), 3.76 
(d, J = 11.1 Hz, 2H), 6.29 (s, 1H), 6.93 (m, 1H), 7.31-7.38 (m, 2H), 7.47 (m, 1H); 
ESI-MS (m/z): 464 (M+H) + . 

.6-^^-/^-5— { [4- (tFP^fWf/l') -1, 3—^-^r^-y^/l^-5—4^ 
7^/H -4-7^^/^^>-- 1 , 3-v 5 ^— fV (-ff^#l2 0 8). 

CPSi) Ili2 0 o©igi -e#btt§ 5 - { [2-^^-3, 5-tf* (7 
h^) - 6 -7^=- )V~7au~)V\ pi^/U} —1, 3 — •fr^r^/'—jrV— 4 — 
7J/t^/K ^vl" (68 mg, 0.15 mol) YyM Fn777 (5.0 mL) 7K 
r^T-CTK^y f7A7/V^7A (5.7 mg, 0.15 mol) Sr/J^T, |WI?aife307>^ 
#L7t D fcmWifcmB.i- h y ^ ■ lOzKfrl^ (50 mg, 0.15 mol) < »9^nx.T. 

^s.-T?3o#f«# bfcft ; v^m i^xmm ltc 0 a^EEr-c^as l. c 5 

- { [ 2 -^/W- 3, 5 -If* (7 h^vO -6-7 ^=-)V7 a^~}V\ 7 

9=vW -1, 3-ir^V—?V-A-- f/U) /P(52mg) £r#7c 0 
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iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.74 (q, J = 7.4 Hz, 
2H), 3.23 (s, 3H), 3.53 (s, 3H), 3.87 (br s, 2H), 3.99 (br s, 2H), 4.95 (br s, 2H), 5.25 
(br s, 2H), 6.94 (br s, 1H), 7.09-7.06 (m, 2H), 7.35-7.30 (m, 3H), 7.63 (s, 1H); 
ESI-MS (m/z) : 414 (M+H) + . 

am 2) ±m-&&htnt (5- { 12-^^-3, 5-^ (^ h*f* h*i>) 

_ Q-^^^/u-y^^M^^-M-i, /^-4— iAs)*9S— & (52 
mg) tV (4.0 mL) W£$?U 4.0mol/L:M^ 1 , 4 - vbJ-^f-^l^ (l.O 

mL) SrJnx.T. ^?U^3B#lim# L/c, ^^^lmoKLTK^^ hV V^frmmx** 

bfcft. ^ n n 7b/uj»x«mm ltc 0 wins ^fp^*?- k v t? ^mmxmw bfc 

7A^P-7b^77^- (^nn ^ / — /l-=9/l) ^T*t# U ft;^ 2 0 8 

(14 mg, 29%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.65 (q, J = 7.4 Hz, 
2H), 3.84 (br s, 2H), 3.90 (br s, 2H), 6.37 (br s, 1H), 7.08-7.04 (m, 2H), 7.34-7.27 (m, 
3H), 7.88 (s, 1H); ESI-MS (m/z): 326 <M+H) + . 

im&M 2 0 9] 

5- [2— (2— =tl^-;V— 3, 5 -^t Kn^V- 6 - 7x=/V7i^/V) =^=}-JV\ 
- 1 , 3 -t^rt/-/V- 4 -^7/^^ 2 0 9) 

(Igl) »J2 1 2tDX©3-e#bnfc3 - [2^^/V— 3, 5 - tr* (^ h 
=3rv^ b^vO - 6 -^^^/I/^^^/V] (310 mg, 0.83 mmol) £rN, N 

-v'^Wt b75 K (3.0 mL) fc*g$?U y (230 mg, 1.7 mmol) *3 

y^77ii^f^ (0.33 mL, 3.3 mmol) SrJP^T, ^S.-e55>P^# bfc D 
M^i^W-^: 7 ^ — ]J /VTv 5 K (0.17 mL, 0.91 mmol) ^MtlX^ 0 o CT?2 

(l.Omol/L) "C^fPLfc^ ^Sfe^^TttmL^ho WttWI SrffiSi^^ b I? 

Bit* V y * 7J»?w}> ?7 7 J — (n-^drf-^/g^^^/U=4/l) ^Tft 

iU 5- {2- [2-^^-3, 5-1?* {tY^Sf-Y^S) 

=r.f-/U} - 1 , 3 -tty-y*— )V- 4 -^/^^ift^ T-JV (270 mg, 72%) 

ESI-MS (m/z): 456 (M+H) + . 

(Ii2) ±fB-e#btt/t 5- {2- [ (2-^/^-3, (;* b^v^ b 

^vO -6-7x^7i^) ] ^^/M -1, 3-^-^y-/^-4-^7/^>' 
^ ^ (89 mg, 0.20 mmol) * / — (5.0 mL) fc*£fl¥ L N 4.0mol/Li»<D 1 , 

(1.0 mL) 40°C-e4B#F^»# b7c 0 SJ«£rlmol/L7k 

SMfrt" b !J !7 &&WWn?$ s ft U ^ ^ n ^/VAT^M bfc D ^Jl&g&fR^fb^ b V 

»U ft^2 0 9 (50 mg, 69%) £#7c 0 
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iH-NMR (270 MHz, CDsOD) 8 (ppm): 1.22 (t, J = 7.4 Hz, 3H), 2.80-2.65 (m, 4H), 
3.08-3.02 Cm, 2H), 3.84 (s, 3H), 4.56 (br s, 1H), 5.09 (br s, 1H), 6.40 (s, 1H), 7. 
26-7.24 (m, 2H), 7.53-7.39 (m, 3H), 7.63 (s, 1H); ESI-MS (m/z): 368 (M+H) + . 

6 —^<f-;v— 5 — [2- (4-t KnWf^-l, 3 — Jr^^J— ;v— 5 — ^ ;v) 
=^^/^l — A—~7 ^^iV^^ls— 1 , 3— JV (j^ft2 10) 

(Igl) »J2 0 9©lSl1;#btlfc5- {2- [2-^^/1—3, 5-tf* 
b^riX^ h^r'iX) - 6 -^a^/y^i^/y] :^/y} -1, 3 -^^r^/— }V— 
(180 mg, 0.40 mol) f7t Kn77V (10 mL) 
U 7K^T. TRStftU T^AT/y^ — !7-£, (15 mg, 0.40 mol) SrtlPx.T, PJigJ?-"C30 
£Mt#bfc 0 ^J«^«^ b y !7A • 107K^P#? (130 mg, 0.40 mol) £r^o < X) 

XMML>, (5- {2- [2-^^-/1^-3, 5-« h^V* h3^>0 -6-7 
oi^/P^cc^/ix] ai^/H -1, 3 — tf-Sf-tfV— ;v-A — i ;v) J—;v (200 mg) 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.75-2.60 (m, 6H), 
3.24 (s, 3H), 3.53 (s, 3H), 4.10 (br s, 2H), 4.95 (br s, 2H), 5.24 (br s, 2H), 6.88 (br s, 
1H), 7.21-7.18 (m, 2H), 7.44-7.35 (m, 3H), 7.64 (s, 1H); ESI-MS (m/z): 428 (M+H) + . 

(XfM2) ±.mxnbfLtz (5- {2- [2-^/^-3, 5 -If* b 

*ris) -6-7x=/V7i=^] -1, 3 -^-^rf-y^/l— 4 f /V) ^ $ 

J —JV (200 mg) ^ 7 (5.0 mL) \zMM U 4.0mol/L±Mt© 1 , 4 - v 5 ;^ 
(1 mL) ^BiT, M-t?3Bfr B W#bfc 0 SOS^&TkM^ h V !7AtK^ 
^ (lmol/L) -C^^P bfcfJL 7Pn /JvyA"?^ bfc D W^JS£rffrFRifrft;7>- h V !7A 
Tk^-e^b^f^, ^tK«-t- MJ 17AT?^U ^Sr^BET-C©* bfe„ #fe 
^fcaS^#)l7>yA^n^ f^77^- (^ a n ^71/A/t< ^ 7 — 7^=9/1) ^TltM 
U ik&V0 2 1 0 (53 mg, 39%) £r#fc 0 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.70-2.55 (m, 6H), 
4.03 (br s, 2H), 6.32 (s, 1H), 7.18-7.14 (m, 2H), 7.43-7.28 (m, 3H), 7.89 (s, 1H); 
ESI-MS (m/z): 340 <M+H) + . 

immm 211] • 

6 -^=f-}V- 5 - [ (4-tFP^f/V-l,, 3-^y77-2 f /V) ^ 

=f-)v\ -4-:7^~/y^yi£y- 1 , 3-vbJ"— /V (fb£^2 1 1) 

(IS1) 2 18 Olg 1 7;1#fetL7c 2 - [ 2 - J^/y- 3 , 5 - If* G<y 

vvy^^iy) - 6 -7x^7x^/1/] ^^-t-— /y (120 mg, 0.28 mol) 5:^7 n n ^ 
#1/ (10 mL) b 7lt!)y (0.15 mL, 1.0 mol) *5 £Op- h/y^^^/y^^ 
(15 mg, 0.1 mol) Sr^JP^T, ^fi^4B#P^Ji#bfc 0 SJ&^&^M^^- b V ^A 7 X 

ftLfzL&s m7k$mi-bV V&xffcm^. ^^ffT^*U (2- { [3, 5 
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- ^ ? / ' /V (150 mg, 100%) £r#fc 0 
ESI-MS (m/z): 511 (M+H) + . 

(X®2) ±fBT#^nfc (2- { [3, S-lf* (^VvVl^^v') -2-^^vV 

- 6 -r^^/I^^—/!/]^ ^f-/k}— 1 , 3-^/7^-4 — iM^^J^-J^ (50 
mg, O.lOmmol) SrH^^/l' (5.0 mL) fc$88?U 7klS#IS^CT> 10%^ 9 

m (20 mg) ^B^T. M-Cl 0 bfc 0 KJ^M^ ^rir 7 ^ h&iiLTiligU 

/l^/;* ? 7 — 71^=15/1) ^TUtSiU fc&Vs2 1 1 (19 mg, 56%) & * 9 s " W"^ 
-m&m (1/2) £: LT#fc„ 

ESI-MS (m/z): 405 (M-H)". 

[Ife&feM 212] 

3- (2-^5v^-3, 5 — Kd^- 6 - 7i=/l/7x=/l^) 7n/^7 5F 
Of 2 12) 

(X@l) T/W^VSfflfCTs HJSfiJl 8 6<DX^lT?#b^fc3- [2-3 — K- 
3, (>< b=3pv-^ h^r-iX) - 6 ^z=-;V7 a^=-;V\ y^n^^m^ "f-fV (2.9 

g, 6.0 mmol) b/l^-^ (100 mL) \zMM U tf X ( MJ -o- h V JVifr^y 4 ^) 
/^v^AClDv^ n y K (940 mg, 1.2 mmol) *3«t:t*h y.^/Vt^/^X (3.8 g, 
12 mmol) M^T, 100°CT?12B#P H m# bfc 0 BL$M&7 y\KT 

Sr^U Xtf/l'XvJ*? n-v f^7>f- (n-^=3f^^/g^^^/i-=8/l) fcTJftiSU 
3- [3, 5 — tr* (j* h^rSO* h^rv^) - 6 - 7 2 - If =;^7 7 s 

^vi/ (2.0 g, 87%) &r.#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.32-2.26 (m, 2H), 2.83-2.77 (m, 2H), 3.26 (s, 
3H), 3.51 (s, 3H), 3.56 (s, 3H), 4.98 (s, 2H), 5.20 (s, 2H), 5.53 (dd, J = 11.5, 2.1 Hz, 
1H), 5.63 (dd, J = 17.8, 2.1 Hz, 1H), 6.68 (dd, J = 17.8, 11.5 Hz, 1H), 6.89 (S, 1H), 
7.19-7.16 (m, 2H), 7.42-7.32 (m, 3H); ESI-MS (m/z): 387 (M+H) + . 

(Ig2) _b|B-e#e>^fc3- [3, 5—fcf;* h^r^ ^^7) - 6 — =.~jV 

- 2 - tf^/V7cn^/k] yn^yl^ ^-/W (2.0 g, 5.2 mmol) £ri£^c^v^ (100 mL) 
fc*g$¥U 7K«#fflfTFx 10%^° 7 v^A^if (2.0 g) SkMjLX^ M-T?2BW*#L 
fc Q KJfc^i^&i?7<h&iiLT$rau iS^SteTtlib, 3- [2-^ 
7^-3, 5 — If* b^v-T* b^vO - 6 — ^a^/l^a^/V] T/n/^^^-A- 
(1.7 g, 84%) £#7t 0 

^■NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.30-2.17 (m, 2H), 
2.78-2.63 (m, 4H), 3.24 (s, 3H), 3.52 (s, 3H), 3.57 (s, 3H), 4.94 (s, 1H), 5.23 (s, 1H), 
6.86 (s, 1H), 7.26-7.17 (m, 2H), 7.42-7.28 (m, 3H); ESI-MS (m/z): 387 (M-H)". 
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(XfS 3) _h|B-e#bttfc 3 - [ 2 -=d^-/U- 3 , 5 - tf^ I> 3^>"7< h ^r-» - 
6 — ^a^TV^a^TV] 7°n^yt^f/V (780 mg, 2.0 mmol) J—JV (100 

mL) fc}g$?U lOmolfLT^m^ti- h ]) ^ (1.0 mL) SrJP^T, 50°C7?2B#RQ 

J±T-Ci?*U 3- [2-^^-/V-3, 5— tT^ (^ hurts'* h^-i/) -§-7^=- 
^°n/N°^ (580 mg, 78%) £r#fc 0 

APC1-MS (m/z): 373 (M-H)". 

(X@4) JnfB^tbnfc 3- [2-^^-71^-3, 5 - tfX (p< b^v^ h^vO - 
6 -7x=/V7x=;>]yn^y|fe (250 mg, 0.67 mmol) ^rv^nn^^ (10 mL) 
U 1 - C 3 - fv^T ^ 7 ) tW] - 3 -^^/P^/P^v 5 ^ ^ K ■ 

MMM (130 mg, 0.67 mmol) 33 kXfil ~ t Kn^v'^^^ h y 7^ 71/ • TkfP^ 
(100 mg, 0.67 mmol) ^?M.^10#P«#Lf~ o K^^^7.0mol/LT V^e 

~T<D*$ J — svmWL (3.0 mL) £r>tJP;LT, ^M"e3B#^S# L-fc„ ^Jfc^-Tk^Px. 

^nn*/^T«Lfc 0 #aS&^7fcii»7- b P <7 AT^Lfcf, 
JET"?©* Lfco #btLfcaS^v-y *^*7A^ PT^77^ (g^:^7l/ 
/n _^drf-i/=2/l) ttilb^ 3- [2-^9vl/-3, 5 - tf ^ h^S^ f 
vO -6-^cxv^7l/^^^7P-] l/n^^T^ K (l90mg,76%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = .7.4 Hz, 3H), 2.74 (q, J = 7.4 Hz, 
2H), 3.23 (s, 3H), 3.53 (s, 3H), 3.87 (br s, 2H), 3.99 (br s, 2H), 4.95 (br s, 2H), 5.25 
(br s, 2H), 6.94 (br s, 1H), 7.09-7.06 (m, 2H), 7.35-7.30 (m, 3H); ESI-MS (m/z): 374 
(M+H)+. 

(Ig5) _L!B-e#<btbfc3- [2-^^-7^-3, 5-\f* ytri/J- h^v-) - 
6 - 7s=;l/7k=;u]/n^y7 5 F (190 mg, 0.51 mmol) £r;*£V — JV (10 mL) 
fciSftPU 4.0mol/LS^<7)l, (2.0 mL) ^D^T, 40°CT?3B# 

P^ft^LfCo ra^^l.0mol/L7K^fIi-?- b y <7 AtK^I?^^ L7cfJl N ^ a u^/l/A 

-ettm Lfc 0 fiJi^ifBtftt h y >7 A7Kf»-^»bfc#, ^tk«-t- b y a 

(gjsBftcr^/W^. =¥1^=1/1) KTOltJSlU fls£^2 1 2 (74 mg, 51%) £r#7c 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.19-2.13 (m, 2H), 
2.66-2.60 (m, 4H), 6.29 (s, 1H), 7.20-7.17 (m, 2H), 7.41-7.28 (m, 3H), 7.89 (s, 1H); 
APC1-MS (m/z): 284 (M-H)\ 

MFJ2 13] 

4— (2— ^c^7^-3, 5 -v>t Kn^ri/— 6 — 7 ^^;V7^.^-;V) —2— (^h^r 
v/#7l/7}wl/) ^ ^71/ (ft^2 13) *5j;t)«6 -ai^/l/- 5 - [4-fcK 

ndrv'— 3- (tKn^f;i/) ^^-1-^^-1-^71/] -4-^^=7^^ 
if^-1, 3-^—71/(^^2 14) 

(X® 1) 17 7 (O^M. 1 2 - [ 2 -^^71/- 3 , 5 - If* h 
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' 3f 'h^cis) — 6 — '7^=- /I/7*=;l>] ^^t-/^ (88 mg, 0.26 mmol) 
>- (10 mL) U ^ o ^g£v^ ^vl- (0.059 mL, 0.52 mmol). J> v 5 ^ (0.051 

ml, 0.52 mmol) *3 .fc tJgfeife (0.060 mL, 1.0 mmol) &ffi&M$LX^ ^UX*19&?mW; 

=2/1) JCTfllfaSU 4- [2-^/^-3, 5 - tf^ b^r->^ h^V) -6-7 
^^/I^^^/V] -2- Y3f-*/j3A'i$^A') 2- {2 

- [2-^^/1^-3, 5 — tf* (7< b^v"^ h^vO - 6 ^=-;V7 ^=-;V\ 
;V) /D^yZi^^f/KDM OKli: l) £r#fc 0 

ESI-MS (m/z): 459 (M+H) + . 

(X©2) _LfB-e#6>nSM^^I (100 mg, 0.22 mmol) ^7 — fV (10 mL) 
#U 4.0mol/Li&^<D 1 , (2.0 mL) &#Dx.7\ 40' < CT?3^rai» 

W b7c 0 ^jfrK&l.Omol/LzkMs-T- b V P&fcWW?v4 t ft LfcfJK ^ n u 7fr/UJ*X*#i 

m bfc 0 wamtfiasiitt^^- > v^^mmxm^vt^ m^mm-r h v 

*SU *&«r»ffiT-CW* U 4- (2-^^/1—3, 5-5?tKn,^-6-7x 
:=/H7*=/l') -2- h^^/l^—/^) 2— ■a^BM^'A'i: 2— {2- 

[2—^^-/1—3, ^"0^^-6-73:^71^3 7n^°7Z 

. fift^^^/KOiS^* (^Jl:l)(74mg, 100%) «r#fc„ 

ESI-MS (m/z): 371 (MH)\ 

CPS 3) 7K*4by ^!7-^T/^5— (20 mg, 0.54 mol) ©v'if/l/X' — TVW'tA/ 
« (50 mL) -hET*#fetLfejS^lfe (20 mg, 0.054 mol) ^rAPx.X N tK^T^I 
B#r^#Lfcft. $ fe^7K*^y f7-^7^^')^ (24 mg, 0.64 mol) Sr^fcT. 
mUX*2#?mW:Wlstz. 0 KJSMft l.Omol/L^:^ (4.0 mL) ^D^T, ^nn*;^ 

-ettHi L/c 0 waw^fiasffittL^ h v vj*7kmmx*m&^f^ m^mm^- hv^j* 

(^ p p tJn/VJ^/^ * / — /l-=9/l) KlTflWR U ffc-^Hfe 2 13 (5.2 mg, 26%). it^^d 2 
1 4 (2.0 mg, 12%) £r#fc 0 

ik&Vo 2 13 

iH-NMR (270 MHz, CDCL) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.93-1.84 (m, 2H), 
2.42-2.36 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.14 (t, J = 7.2 Hz, 1H), 3.60 (s, 6H), 
4.46 (s, 1H), 4.78 (s, 1H), 6.35 (s, 1H), 7.21-7.18 (m, 2H), 7.52-7.41 (m, 3H); 
APC1-MS (m/z): 371 (M-H)\ 

\Y&m 214 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.13 (t, J = 7.4 Hz, 3H), 2.40 (m, 1H), 2.62 (q, 
J = 7.4 Hz, 2H), 3.50-3.42 (m, 5H), 4.70 (s, 1H), 4.73 (s, 1H), 5.07 (dd, J = 16.0, 8.8 
Hz, 1H), 6.36 (s, J = 16.0 Hz, 1H), 6.41 (s, 1H), 7.24-7.22 (m, 2H), 7. 49-7.38 (m, 
3H); APC1-MS (m/z): 313 <M-H)\ 
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2 14] 

6 —au^-jv— 5 - [4-fcKn 3 - ( t K n ^l/* f-/V) ~/^;V\ - 4 - ~7 ^ 

^/WO-ff^- l, 3 -^^-/1- 1 5) 

TkSffby f!?A7/V^ — !7A (8.1 mg, 0.32 mmol) Orl^yt Kn77Vlt^ 
$e (10 mL) i:Mf!l2 1 3X%ibKZ>ik&%d2 1 3 (82 mg) (DT b 9 t Fn7 7 
(10 mL) ^BiT, 7k/£T^lH#F B m# U ££>^ N tR^^U f ^A7;i/^ — 
•7 A '(65 mg, 2. 5mol) &Mx.X, t£t 5 2Bir B 1*#tfe 0 SJS^W£1.0mol/Li&& 
(4.0 mL) MJ;tT, 7nn^ATMtfc D ^Jl^lSfP^^ h P 17 AtJc^T? 
Jfe^bfciK ^7K«m-7"hy 7^T«U ?«£«ffiT^5feL-fc 0 #btL7hM 
Sr^il^^A^ h^^-- (^ a n /}vi^/y ^ J — /k=9/l) ^-Oft®JL N 
2 1 5 (4.0 mg, 5.7%) £r#fc D 

!H-NMR (270 MHz, DMSOds) 8 (ppm): 1.03 (t, J = 7.2 Hz, 3H), 1.20-1.10 (m, 3H), 
2.23 (br s, 2H), 3.12-3.02 (m, 4H), 4.12 (t, J = 5.2 Hz, 2H), 6.28 (s, 1H), 7.08-7.06 
(m, 2H), 7.34-7.23 (m, 3H), 8.52 (br s, 1H), 8.92 (br s, 1H); ESI-MS (m/z): 315 
(M-H)-. 

[^»ij2 15] 

6 —au=j-jv— 5 - [4-tKn^7-3- (t Kn^r^^^) 'ff'A^X — 4 -^^c 
~/W<^if^-l, 3-v 5 ^— 0fb-a^2 1 5) Ogijfe 

(XfS 1 ) HIM 2 18 C0XfS 1 T?#^^Lfc 2 - [ 3 , , 5 - tr* (^^Z^/U^iy) 

- 2 -^^-/k- 6 - -7 zz. ^)V~7 en c^V] ^ ^ ^ — 7V (150 mg> 0.42 mmol) £r h >- 
(20 mL) U ^n ^^v 5 ^ (0.37 mL, 3.2 mmol), V (0.32 mL, 
3.2 mmol) 33 (0.37 mL, 6.4 mmol) §rNiI#djn£T, tlfiTl 0 MMW Lfc 0 
S^^tK^PxlT, Sixf;i/i?iffiLfc 0 ^jg^rlSfPii:^^- bV ^AtKI^^? 

& ^ / ' /l^ (20 mL) fcSflp U 7k»fS^ !7*^ f U 17 A (16 mg, 0.42 mmol) OtK 

mm (5.0 mD &7k7$T-?tox.x, mumx.2mmmw ufc 0 

*L7C 0 #fetbfcBS^ri/]J #<7Vl^7^i^ 12^ (n-^=3rf->-/I^^ 
^/l/=6/l) tTHItT, 4- [3, (-O-v^/^drv-) -2-^^/1^-6 

-7i^;k7i=;l'] —2— h^^/l^—/!/) — 2 — ^^H^ 2 — 

{2- [3, 5— tT^ (^^v 5 /^^-^) - ^=^;V7 tf 

^n/N^-^i^y^/K^m^ (^Ji:i) (150 mg, 76%) £r#fc 0 

FAB-MS (m/z): 550 (M+H) + . 
(X@ 2) XfST^fetbSM^ (0.44 g, 0.8 mol) Sr^h^tKn^^^ (100 mL) 

icmmu ykmikv^-v^Tjis^-vj* (0.059 g, 1.6 moi) ^m^rxM^x, mm. 

ST'2 0#P B W#Lfc o ^^^M-7~b y t7i,-l07kfP^ (1.2 g, 3.7 mol) SrjjPx.T, 
^T?2B#F H m#LfcfI, i?^ b Srii LTflgiB L.fc„ IS^ril±T^illL, {2 

- [3, (^O-^/ls^i/) -2-^;V-Q-y ^=-;Vy \f=^/U} 
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/VhA— [3, (^yi?;^^^) . - 2 -xf/i/ 

- -2- (t Kn^^f/v) '79*'— sWfe&Vo (400 mg, 

FAB-MS (m/z): 497 (M+H)+. 

(33) JiSB-C#fen/tjft^4fe (400 mg) Srgjig^^vl/ (50 mL) I^U 7Kit# 
fflMTs 10%>*9^?7-k£i* (300 mg) &tox.Xs ^?a-ei0K^#Lfc o S^M^ 

J*9v~^b.9'7 7 -f — u v ft /UJ»/^ 9 /—^=9/l) fcXmMl-s ft^i21 
5 (150 mg, 59%) £r#fc D 

mmm 216] 

2 16 

(31) T/v^^mmnrf, niii 7 9(Dx^4-tr#b^fc2- [3, 

(V^vVl^^r^) — 2 -J^/l— 6 -7x^;l/7x^] oc^ 7 — (88 mg, 0.20 
mmol) ^nn^y (3.0 mL) U h y -O-^V^/WD-tf 7^ /V 

(0.92 mg, 0.15mol/L) *5±tJMWb MJ 7cnc=/k*^5^c=^^ (20 mg, 0.060 mmol) 

(9/1) ©i^iTiffi ufco ^ii^iafpii:^ b y ^ATk^-c^u/hft, ^ 

0vf^77-f* (n-^=3rf-^/g^g^^l/=l/l) ^T^t#L s IB|*fr (100 mg, 
58%) ^#fc c 

FAB-MS (m/z): 854 (M+) +. 
(Ig2) ±fB^#£>3x;fcBBI£# (100 mg, 0.12 mmol) SrH&^^vl" (10 mL) 

fFU 7K*#h^;t. io%^°7^!7^^m (100 mg) &nx.x, muxs^mmwv 

%WM$>7l>>?v~^Y777^— (9 p n ft/UJ*/^ 9 9 — /^=9/l) i-Tlt^U -fb^- 
#3216 (36 mg, 81%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 1.62 (dd, J = 12.4, 5. 
1 Hz, 1H), 1.83 (td, J = 12.4, 3.6 Hz, 1H), 2.68-2.61 (m, 4H), 3.32 (m, 1H), 
3.51-3.49 (m, 2H), 3.64-3.61 (m, 2H), 3.72 (br s, 1H), 3.83-3.76 (m, 1H), 4.67 (d, J = 
2.6 Hz, 1H), 6.29 (s, 1H), 7.19-7.16 (m, 2H), 7.41-7.26 (m, 3H); APC1-MS (m/z): 405 
(M+H) + . 

immn 217] 

^ ^j\"< ^ 3 - v 5 ^"— ;v 2 17) 

(TM 1 ) mMM 16 9 ©IS 1 X% bfrl%3- [2 -^;v- 3 , 5 - \f* (9 h 
^rv-^ h^v-O — 6—7 x.=-;V7 ^=-;V~\ 7ns*1r*-A> (150 mg, 0.42 mmol) §r b/^ 
(15 mL) -^n^^^^vl' (0.096 mL, 0.84 mmol), t°^U^y 
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(0.083 mL, 0. 84 mmol) *5«t t>*^^ (0.096 mL, 1.7mmol) SrJlgSfo&n&TC. ^M7?16 

$££r«J±T7?^fe L7c 0 # b ^LfcMSr^ JJ # ^Wtj ( n — 
^f-^/@j^c^vi/=2/l) ^Tfti^U 5- [2-=5vl>-3, 5 — tf* 
h^cis) - Q -7 a^=.;l<-7 -2- h^v-^/^^i/P) ^>-^_2— j:^ 

J-ns (150 mg, 76%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.32-2.23 (m, 2H), 
2.70-2.54 (m, 4H), 3.23 (s, 3H), 3.52 (s, 3H), 3.74 (s, 3H), 3.76 (s, 3H), 4.94 (s, 2H), 
5.23 (s, 2H), 6.72 (t, J = 7.9 Hz, 1H), 6.86 (s, 1H), 7.20-7.16 (m, 2H), 7.42-7.32 (m, 
3H); APC1-MS (m/z): 473 (M+H)+ 

(X@2) _hfB-e#fe;H7c 5 - [2-^^/1^-3, 5-fcT.X (p< h^v^ f^v") - 
6-7x^;k7x-/k]-2-(^ h /Vy^^M^ls? — 2 — = >-@^ ^fV (150 

mg, 0.32 mmol) ^rH^z^/l" (30 mL) fc^filU 7k*#H^,T> 10%^° ^v 5 ^^^ 
St (150 mg) ^P^lT, ^M-^lBr H W#bfc 0 S^^^r-fe^-r h Sril LTtl 
U «^Mj±T7?m#gbs 2- {3 - [2-^7^-3, (t* h^rv^ h 

- Q - y ^=-)Vy -?xi \f;v) 7n^^rM^^ ?-fl> (1'70 mg, 100%) £r 

APC1-MS (m/z): 475 (M+H) + . 

(IMS) T^mitV <7-?7J*T/\s^~ !7A (24 mg, 0.64 mol) Ov^^Vk=— TVWt/k 
(50 mL) ^JnfB-t?#fetLfc 2 - { 3 - [2 -=^vl^- 3 , 5 - IT* (^ h ^rv- 
h^rvO - 6 - 7 =z~/UZ7 7n tVl/} -fv/^ls-mi?*^^ (170 mg, 0.32 

mmol) .^illiTs 7K^T"eiB#r H W#L, § Tkfftte U AT7l^ = !7 A (24 

mg, 0.64 mol) £JP?LT, ^M.-e2R#P H W# Lfc 0 RftMK^m^ vl07kfn#5 
&MS£W£< ^S*"eiPx.T^ SO^mmW^fZo m&Wk&m*:^^^ b^iiLTM 
ii U M?£r^JET7;ift$i U 2 - { 3 - [ 2 -ai^/l— 3 , 5 - tf ^ (^ h 
h^^) —6—*?^ az. =./V] 7xm°M -fn^is-i, 3-v^^-— ;V (150 mg, 

APC1-MS (m/z): 419 (M+H) + . 

(XfM4) ±|5^#b^fc'2- {3 - [2-^^-3, (^ b^r^T* b =3f- 

-» —6-^^=71/^^=71^] 7n t°^} /a^-l, 3 -i?3r—/U (50 mg, 0.11 
mmol) 7^ (5.0 mL) I^L^ 4.0mol/Li&^<£> 1 , 4-i>^^f-^« 

(1.0 mL) ^nit, ^-e20#r H W#L/^: o ^J»£lmol/L7K^fl^ h U ^tJc^ 
x.4»?P L s ^ on*;^t-ttffi Lfc 0 WflMI ^M^um^ h V f ATjc^T^^bfd 
^^r^ffi.TT^* L7t 0 #WcM^fS*7A7nvb^7 7^- (^n 
p tJvI^/t* * 7 -71^=9/1) ^T*t^L. ^#5 2 1 7 (44 mg, 42%) &#fc 0 ' 

iH-NMR (270 MHz, CD 3 OD) 5 (ppm): 1.06 (t, J = 7.4 Hz, 3H), 1.50-1.10 (m, 8H), 
2.92-2.81 (m, 3H), 3.35-3.31 (m, 4H), 6.34 (s, 1H), 7.24-7.15 (m, 3H), 7.38-7.32 (m, 
2H); APC1-MS (m/z):331 (M+H) + . 
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5— { C (4R, 5R) -4, (t Kn^f/V) -1, 3— 

^-2-^/1^] t^/W - 6 — 31^-71^- 4 -^^c— 7^>-if 1 , /V (<ffc 

£>4fe 2 18) 

(it i ) HWd 17 9 ©ig 4 -e# fc. tlZ 2 - [ 3 , 5 - tr^ V vW;^ iX) 

— 2 — zx=f-;V— 6 -7x-/U7x=;l/] / (2.06 g, 5.03 mmol) Srv 5 ^ n p 
7< 9 is (40 mL) fcjgfl? U ~ ^ n A^fc? U 17 A (5.06 g, 13,4 mmol) SrJlJ&T^ 
Sffl-C16l*IWJt^Ufe„ RJtSJi^«?Sr»iib, «&MJ±T^«iLfc D M^v-U 
# y/V^7 5^n?f^7<- (n—^"^ Wi^^ ^=20/1—9/1) ^T*S© U 
2— [3, 5— tT^ (^y^t^r^) - 2 — zx-f-tv— 6 - ^ ^^/P^ cc^/V] rc^ 

— /I- (1.12 g, 54%) Sr#fe, 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H), 3.59 (d, J = 1.5 Hz, 2H), 491 (s, 2H), 5.06 (s, 2H), 6.61 (s, 1H), 7.05-7.45 (m, 
15H), 9.56 (t, J = 1.5 Hz, 1H). 

(IS 2) _fcJB-C#e>*b;fc 2 - [ 3 , 5 - tf^ ^<^-J/V^r^-^) - 2 -zx^/V- 6 
-Z7^z^ }V7^zx>v\ zx^^^;v (803 mg, 1.84 mmol) £r Y }Vzx^ (100 mL) 

m^fc 0 n&fitdmm^ c+) -1, 4-^-0— <^b>v-D-hw ^ (1.26 

g, 4.17 mmol) fcitfD L- 1 0 -^^7^^^! (123 mg, 0.530 mmol) £r 

*7^^nv^ f 77^ (n-^^f-^/^^^^-/^=9/l~4/l) fcTfiWKW 1, 5 

— fcf^ (^^v 5 /!/^-^-^) -3- { [ (4R, 5R) -4, .5 — t?X (^^v^l^-^f 
i/) -1, 3-^y7y-2-^;U] ^^/W - 4 — zx^/U— 2 -7x=/^y 
-£^(1.33 g, 100%) £r#7t 0 

iH-NMR (300 MHz, CDG1 3 ) 8 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 2.82 (q, J = 7.3 Hz, 
2H), 2.87-3.05 (m, 2H), 3.48-3.56 (m, 4H), 3.75-4.00 (m, 2H), 4.48 (s, 2H), 4.50 (s, 
2H), 4.86 (s, 2H), 5.00-5.10 (m, 1H), 5.03 (s, 2H), 6.54 (s, 1H), 7.00-7.50 (m, 25H). 

CPS 3) _h!B-C#e>*Wcl , (^^vVl^^V) -3- { [ (4R, 5 R) 

-4, 5 - tr* (^i/^/v^-^z/) -1, 3 -^yyy- 2 — 4/^1 *?-flA- — 

A-zx^-;v—2-y a^zx;v^<^iy (l.31 g, 1.82 mmol) £g^rc=FvP (20 mL) \Z. 
iibs 10%^^^^^^ (148 mg) ^nit, 7K*#IS^iTs ^-e6B#f B W# 

ovf^77^- (^ n u 7fr A^/;^ / ~/W7k=100/10/l) ^Tfti^U ft^ft2 1 
8 (496 mg, 76%) £r#fc 0 

! H-NME (300 MHz, DMSOde) 8 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 
2H), 2.65 (d, J = 5.1 Hz, 2H), 3.25-3.45 (m, 4H), 3.50-3.65 (m, 2H), 4.70-4.82 (m, 
3H), 6.35 (s, 1H), 7.04-7.14 (m, 2H), 7.18-7.36 (m, 3H), 8.60 (br s, 1H), 9. 02 (br s, 
1H); APCI-MS (m/z): 359 (M-H)\ 
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imi&ffl 219] 

6 —au^jV— 4 - (3-fcKn^7*=^) —5— [2— 2 — /V 

^ K^V) a^/H 3-v^— /V (fc&yo2 1 9) 

(Igl) »!l6 2©Igl ^Kat, 3, (-^^v 5 /^^^) -2 

-xf;V7i^ii^f;V (2.0 g, 5.1 mmol) 7k^tT/^^ =• >7 A U A 

. (200 mg, 5.3 mmol) 33 TVl^ (50 mL) £r^T, 2- [3, 5-fcf 
X (^^v^^vO -2-xf;k7x^;H ^ 7 — A- (1.8 g, 97%) £r#7t 0 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.13,(t, J = 7.4 Hz, 3H)> 1.3.3 (br s, 1H), 2.68 
( q> J = 7.4 Hz, 2H), 2.89 (t, J = 6.8 Hz, 2H), 3.82 (m, 2H), 5.02 (s, 2H), 5.03 (s, 2H), 
6.44 (d, J = 2.5 Hz, 1H), 6.51 (d, J = 2.5 Hz, 1H), 7.31-7.43 (m, 10 H). 

dt 2 ) mum 6 4©ig 1 1 mm?- it, _hia-c# bttfc 2 - c 3 , 5 - tf ^ 0^ 

^v 5 /^^^) -2-x^7i=;l/] ^n^/— jV (1.3 g, 3.6 mmol) 60%zk 
Ht^T" b y V ^W^&ftWfo (450 mg, 11 mmol), it^nnt KP ^ (0.88 mL, 11 
mmol) 33«fct/N, N-^fMM7 5F (20 mL) £rJlV^-C, 3, (-< 
^vVl^-^vO — 2— o^vV— 1— [2— (^3^7 2— b^rvO ^^^] 
(420 mg, 28%) £r#fc D 

iH-NMR (300 MHz, CDC1 3 ) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H) 2.44 (m, 1H), 
2.72-2.59 (m, 5H), 2.96 (m, 1H), 3.06 (m, 1H), 3.32 (m, 2H), 3.48 (m, 1H), 4.99 88s, 
1H), 5.01 (s, 1H), 6.49-6.45 (m, 2H), 7.50-7.30 (m, 10H); APCI-MS (m/z): 419 
(M-H)\ 

dg 3) mmm 1 ©is 2 1 mm^ it, _Lia-e#b^fc 3 , 5 - tr * h^v^ 

$-3ci/) [2— (^-^^^^- 2 — h^vO :^/t7| 

if ^ (410 mg, 0. 98 mmol) ^b,N-7n^^i4< ^ K (200 mg, 1.1 mmol) *5 
£t>*N, N-^W/VAT^ K (10 mL) *IV^T, 1, (-^v>/l/;t 
=3rvO — 2—^0^—4 -j^/U— 3— [2— (^-^ri/^^-2 — f/^^h^r^) ^ 
=f-;V\ ^XifV^ (350mg,71%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.76 (q, J = 7.3 Hz, 
. 2H), 3.19 (m, 2H), 3.45 (m, 1H), 3.64 (m, 1H), 4.01 (m, 2H), 5.02 (s, 2H), 5.04 (s, 
2H), 6.47 (s, 1H), 7.48-7.32 (m, 10H); APCI-MS (m/z): 497, 499 (M+H) + . 

di4) mmw 1 <£>x@ 3 1 mmz LT, Jn1E-e#£>tLfc 1 , 5 - M (-<Vv^ 

^-^•jy) A-rasf-As— 3- [2- {fr^ls? 2 —4 fr* h&is) 

'Zl/'&l/ (350 mg, 0.7 mmol) 2 — ( 3 - fc Kn^7s-^) -4, 

4, 5, 5-Th7^ ^7l>— 1 , 3 , 2 - v^^^tf? n 7 ^ (260 mg, 1.2 mmol), fcT 
7. ( MJ -o- b P ^) ^7 S^-MBH^ n y K (50 mg, 0.064 mmol), 

^t^7A (780 mg, 2.4 mmol), 1; 2-v^ (10 mL) 3o«kTJt7K 

(2.0 mL) £rJ!V^T, 1, 5 -If 7 {^WjVttls) -4 -rc^vV-3- [2- 0*" 
^r^7>-2 — f/K* Y^r-y) ^^VlTJ — 2— 7'a^^A~<lS'M'y (230 mg, 64%) &r 
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iH-NMR (300 MHz, CDC1 3 ) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.82-2.63 (m, 5H), 
3.17-3.04 (m, 2H), 3.62-3.38 Cm, 3H), 4.98 (s, 2H), 5.02 (s, 2H), 6.51 (s, 1H), 
7.43-7.10 (m, 14 H). 

(Ig5) _h|E-e#b^fc 1 , 5 — tr* (-O^/^^i/) - 4-^^71/- 3 - [2 
- C*-^v^:/- 2— (A'tT-M ^f-A^} — 2 -:7cn=/W<;/i?;/ (230 mg, 0.45 
mmol) teWm^^ (10 mL) m$&$?U 10%^7v>!?^i (50%wet. 200 mg) £r 

(g^^^vWn— =3r1^= 1/2—1/1) |31TtSt,ft^2 1 9 (83 mg, 56%) ^#7c D 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.44 (m, 1H), 

2.59- 2.72 (m, 5H), 2.96 (m, 1H), 3.06 (ddd, J= 11.4, 5.8, 2.5 Hz, 1H), 3.34-3.40 (m, 
2H), 3.48 (dd, J = 11.4, 2.8, 1H), 6.28 (s, 1H), 6.61-6.63 (m, 2H), 6.75 (m, 1H), 7.20 
(t, J = 8. 1 Hz, 1H); APCI-MS (m/z): 329 (M-H)\ 

IMMM 220] 

3- (2— ^-J-JV— 3, 5-v 5 !; Kn^-6-7;c^7x-/U) -N- ( 2 - 
Kn^i/xf^) 7*P^yr^ K 2 0) 

(III) HlMl 2 3 ©I@ 2 5 3 - [2-^^-/^-3, 5 - tf 7*. f 
b^rvO — 6 —Z7^~/U7^—/U\ /n^V^ (1.89 g, 5.24 mmol) Sri^^ 
a a ^ ^ ^ (50 m L) U ~? n A^? fc° JJ >7 A (5.16 g, 13.7 mmol) 

T, ^MT*40Bffim#b7c o Rj£$li^fe£r*i©U «^ffiTT^Ii bfc Q 
, v-U 77^/^77^ P7 h^77^- (n-^^-^^/i^^^c^/I/=20/l~9/l) fctlt 
Mb, 3- [2-^^Vl--3, 5-tf.X b=3rv-^ h^vO - 6 -37^-/^:7^ = 
/l/] 7°P/^ /!/ (1. 36 g, 72%) £r#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.35-2.45 (m, 2H), 
2.64 (q, J = 7.4 Hz, 2H), 2.70-2.80 (m, 2H), 3.24 (s, 3H), 3.52 (s, 3H), 4.94 (s, 2H), 
5.23 (s, 2H), 6.86 (s, 1H), 7.14-7.4 (m, 5H), 9.49 (t, J = 1.4 Hz, 1H). 

CM 2) JbfB-C#b^fc3- [2-^^-/^-3, 5 -If* f^vO - 

6 — -7 x.~;V7 ;V\ (1.35 g, 3.76 mmol) £rtert-:7^/t-T/l/=z— 

(10 mL) fcSStfj? U 2 - t« 2 ^ (5.00 mL, 47.2 mmol), mMmm^ h V 

(1. 00 g, 11.1 mmol), V ^—7^^ hV !7A (l.OO g, 8.33 mmol) *3 «fcT*7k 
(5mL) SrJll&T, M^10^IW8l#Lfc„ SISS^JCtK*? ±tJt lmol/LMt^IJx. 

^vl"— 3, h^^T* h=3riX) - 6 - 7 ^—/^ ^-/k] 7°n^7| (1.17 

g, 83%) £#7c 0 

!H-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.20-2.36 (m, 2H), 

2.60- 2.80 (m, 4H), 3.23 (s, 3H), 3.52 (s, 3H), 4.94 (s, 2H), 5.22 (s, 2H), 6.85 8s, 1H), 
7.15-7.45 (m, 5H). 
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(IMS) Jtm-Vnhtlfc3- [2-3^/1 — 3, b^T* f^iX) - 

6-7i^7i^/V] r/n^^ife (59.5 mg, 0.159 mmol) SrN, N- v^^/l^fc/I' 
AT 5; K (4 mL) t?^l?U 1 - 1 Kn^^yv' h ]} T^f—tV • Tkfq^ (126 mg, 
0.820 mmolX 1 - [ 3 - (i^ 5 / ) r^n - 3 -^jV^jV^J^ 5; 

K • &&tfc (109 mg, 0.570 mmol) *5 £Xf2 -T 5 J if* / — /V (0.0400 mL, 0.660 
mmol) fetafcT^ ^-ei8B#F H m#Ufc 0 EJ&m&mzfc&lM X.T , mm^^x 

(^pp^v^^/^=9/1) tCTllttSlU 3- [2-^^/1^-3, h 
75 F (73.7 mg, 100%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 2.06-2.16 (m, 2H), 
2.40 (br s, 1H), 2.70 (q, J = 7.5 Hz, 2H), 2.75-2.85 (m, 2H), 3.17-3.27 (m, 2H), 3. 24 
(s, 3H), 3.52 (s, 3H), 3.58 (t, J = 4.9 Hz, 2H), 5.15 (br s, 1H), 5.23 (s, 2H), 6.86 (s, 
1H), 7.20-7.47 (m, 5H). 

(X@4) _kBB-e#&ttfc 3 - [2-^^-/1^-3, 5-tT> h*i/* h^is) - 
6-7x^7i^/H -N- (2-t KB^xf/I/) 7°o^y7 5 K (71.2 mg, 
0.154 mmol) £^*/ — /l> (6 mL) fclgflF U *&BI (0.2 mL) ^JBx.T, 60°C^?1.2 
»W#L7i 0 ^m^£MJ±TTiiliU '#&^^Sr^m?*S^t=»^h^7 
y^f — (^pp$.;i/^^;^;P=4/l) tTilU {k&%0 2 2 0 (12.0 mg, 24%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 2.08-2.18 (m, 2H), 
2.32 (br s, 1H), 2.65 (q, J = 7.6 Hz, 2H), 2.70-2.80 (m, 2H), 3.27 (dt, J = 5.1, 5. 1 Hz, 
2H), 3.61 (t, J = 5.1 Hz, 2H), 4.52 (br s, 1H), 4.91 (br s, 1H), 5.32 (br s, 1H), 6.37 (s, 
1H), 7.22-7.34 (m, 2H), 7.40-7.58 (m, 3H); ESI-MS (m/z): 330 (M+H)+. 

mmm 221]. 

n- [2- (r-fef^r^y) ^^vi^] -3— (2-^^/1^— 3, 5-i?t Kn^> 

- 6 -^^^juy^^M 7n^7 5K (ft^2 2l) 

(is 1 ) nii&0!i 220 ©is 3 1 mm\z iT N ms^i 220 ©is 2 & 3 

- [2-^^/L--3, (t< .h^ri^ h^V) - 6 - 7 ^^^7 oi^/V] 
>^Bfe (69.6 mg, 0.186 mmol) ^fe, 1 - 1 Kn^V^^ h U • l7kfP#> 
(138 mg, 0. 898 mmol), 1- [3- (v'^WlV) 7°n -3-^^/^/P 
tfi^ 5 K • ffim& (120 mg, 0.626 mmol) *3 J; W - 7t ^/Vxf i?7 ? ^ 
(70.5 mg, 0.690 mmol) ^I^t, N- [2- (7tW5 7) ^9Vt-3 -3 - [2 
-^^/P— 3, 5 — tf-X (^ h=^v^ b^vO - 6 -:7^^/K7^^ /t>] 7"n^y7 
5 K (88.0 mg, 100%) Sr#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.92 (s, 3H), 
2.00-2.20 (m, 2H), 2.60-2.82 (m, 4H), 3.24 (s, 3H), 3.15-3.25 (m, 4H), 3.52 (s, 3H), 
4.95 (s, 2H), 5.22 (s, 2H), 5.45 (br s, 1H), 6.23 (br s, 1H), 6.86 (s, 1H), 7.15-7.45 (m, 
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5H). .' , ., 

(32) ±mX-nbflfcN~ [2- (T^^TXV) ^fV\ -3- [2-^5=- 
jv-3, (p* 'f^rv^ h^) - 6 - 7s-;V7*=^]^n^yr 5 K (67.2 

mg, 0.142 mmol) 7 — /V (6 mL) fcig$?U &£ft& (0.2 mL) *1MX.X, 60°C 

If?? (^pp*/W^;^=4/1) fcTttHRU fc&W3 2 2 1 (47.6 mg, 
90%) Srfifcfc„ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.92 (s, 3H), 
2.00-2.20 (m, 2H), 2.60-2.78 (m, 4H), 3.20-3.35 (m, 4H), 4.55 (br s, 1H), 5.39 (br s, 
1H), 5.64 (br s, 1H), 5.98 (br s, 1H), 6.38 (s, 1H), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 
3H); ESI-MS (m/z): 371 (M+H) + . 

IMMM2 2 2] 

5- [2- (2-^^/1^—3, Kp^:7-6-7i^7i^) =^=f-)V\ 

-1, As- 4-^7/V/K^rf-^ K (<fb^2 2 2) 

(ig 1) mMm 209 1 -c#e>*L« 5 - { 2 - [2 -^^/u- 3 , 5 - tr* 

(7 b^r^ t^vO - 6 — ~7 ^~;V~7 ^~;V\ =c-^M -1, 3 — tf-df-iJ-y— /l'— 

(372 mg, 0.817 mmol) £r7^7 — (10 mL) fcSftSpb* 
2mol/Lzk^ffc y ^ 17 ^7K?#r$ (2.00 mL, 4.00 mmol) ttlNTCX, ^UX24m fflfflfr b 
7t„ Sli&SS^#i^7K*3«ttJf lmol/UmtZM^X, ^Wittjlfc, 

^p^k^ b y <7^7K^-e?5fe^Lfc^ N ^tk«-t- b y & j»-vftMvtt 0 mm&m 

j±T~eM*U 5- {2- [2-^/L— 3, b^rvO -6- 

^f-M -1,3 -^-^-^y— JV- 4 — ^Utf^Ife (353 mg, 98%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 2.60-2.85 (m, 4H), 
3.00-3.10 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 6.88 (s, 1H), 
7.15-7.45 (m, 5H), 7.65 (s, 1H). 

(It2) _h|BT?#b^fc5- {2 - [2-^^-3, (7 h^^T* 

- 6 -*7^~;v~7=c~;v]^*?-;v}- 1 , 3 -^-^f-y'— /V-4-^7/^^ (54.2 
mg, 0.123 mmol) &rN, N-^f/^A7 5 K (4mL) U 1-fc Fn^r 

v"<i/y* hV T V*—JV • 7k^n#> (120 mg, 0.784 mmol). 1 - [ 3 - ( v>7 ^ 7 ) 

-?u tf/lTJ - 3 -^^-/UZf/U^i?^ 5: K • (67.3 mg, 0.351 mmol) $$£.XI25% 

T^^~T7kMW (1.00 mL, 6.49 mmol) ^P^T, M7rlFI#P B 1*# bfc Q ^JS^ 
t)^7k^B^T N ^^^/l/7?ttttSbfc 0 % WM^iSfP^-fb^ b V $^7kmmx3 
mgfe^bf^ 4&7Kfl»7^y !>^T«U ?«^BET7?^*bfc 0 #bfbfca 
?S£r7>$t?i)I^ n^b^77-f- (^ n n 7^/1^/7 ^ 7 — /^=9/l) fcX^M U 5 - 

{2- [2— ^fVl/— 3, 5 — \?X (7 h^ris* h^rvO — Q —~7 a^=-)V\ 
M - 1 , 3 -Hr'Zr^S'-fl'- 4 5 K (34.5 mg, 64%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.19 (t, J = 7.3 Hz, 3H), 2.66-2.84 (m, 4H), 
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3.00-3.20 (m, 2H), 3.25 (s, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 5.41 (br s 
1H), 6.70 (br s, 1H), 6.87 (s, 1H), 7.20-7.45 (m, 5H), 7.55 (s, 1H). 

(xs 3 ) mmw 2 5 oig 2 1 mmiz lt, ±m^n btitz. 5 - { 2 - [2 

jv-z, 5 - tf;* b^c-yj- h^-y) —Q—y^=^}v~7^^?v\ -1, 3 

-jr*-yrV*—;V- A-3i)V7$3c^-% F. (34.5 mg, 0.0783 mmol) #>£> N ^ y ( 6 
mL) *5,fctmt£ife (0.2 mL) ^ffi^t, fc&%)2 2 2 (13.0 mg, 47%) Sr#fc D 

iH-NMR (270 MHz, CDCls/CDaOD) 6 (ppm): 1.20 (t, J = 7.4 Hz, 3H), 2.60-2.80 (m 
4H), 3.00-3.20 (m, 2H), 6.37 (s, 1H), 7.25-7.55 (m, 5H), 7.58 (s, 1H); ESI-MS (m/z): 
353 (M+H) + . 

2 2 3] 

5- [2- (2-^^-/^-3, 5 Ko^- 6 -^cc^yl/^^^^) ^9vl/] 
-N- (2-fc Kndri/^^/i/) - 1 , 3 -^^^-/U- 4 K (ft 
2 2 3) 

(xs i ) mnm 222 ©ig 2 tmmiz it, hjsm 222 ©is 1 -e# e> t^fc 5 

- {2 - [2-^^/1^-3, 5 -fc^ h^^;* b^-» ~ ^~JV? 

-1, 3-^-=3ri^y-/k-4-^7/^^ (54.2 mg, 0.123 mmol) 1 
-tFn^yy^y T^-ZV • 7kfP#» (99.0 mg, 0.646 mmol\ 1 - [ 3 - (^ 
.^^T 5: y) tVP] - 3 -^;V%;vt$*J4 ^ K • jiCgljft (65.6 mg, 0.342 
mmol) *3 «tt>* 2 -T ^ / J (0.0180 mL, 0.300 mmol) £r^T, 5 - { 2 

- [2-^5vk-3, 5 - tr* hdrv^) zt-P 
/W -N- -i, 3 — ^-^ri?-y— /P— 4 — ^7/V7jfdf-i^-5; K 
(39.4 mg, 67%) 3r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.70-2.85 (m, 4H), 
2.98 (br s, 1H), 3.05-3.15 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 3.47-3.57 (m, 2H)' 
3.75-3.85 (m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.87 (s, 1H), 7.15-7.45 (m, 6H), 7 55 (s' 
1H). . , 

(x@2) mmm2 5<Dnm2 tmm^'Lx, ±.mx*nbtifa5- {2- [2-^ 

JV— 3, 5 — fcT* hdrv^y — 6 — !7;cc=. ;V7 ^z=.;V\ ^J-jV) — N— (2 

-fc Kn^i/rc^vv) -l, 3 -^-drf-y'— /Ix- 4 -^7/^7^^f-5; K (39.4 mg, 

0.0813 mmol) ^^y-^ (6 mL) *3 «fc t*$fi|:&g£ (0.2 mL) ^r^T, 

2 2 3 (8.6 mg, 27%) 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 1.04 (t, J = 7.0 Hz, 3H), 2.46-2.64 (m, 4H), 
2.90-3.04 (m, 2H), 3.20-3.50 (m, 4H), 4.72 (t, J= 5.4 Hz, 1H), 6.35 (s, 1H), 7.04-7.36 
(m, 5H), 7.87 (t, J = 5.9 Hz, 1H), 8.17 (s, 1H), 8.64 (br s, 1H), 9.04 (br s, 1H); 
ESI-MS (m/z): 397 (M+H)+. 

IMMM 2 2 4] 

5- [2- (2-^/U- 3, Kn^fv'-6-7x^7x^) ^J-;V\ 
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-N, N-f\x -1, 3-3-3ry-y—/U-4-%/U7$3c-Vr 

5 K (-fU-^fe 2 2 4) 

(x® i ) mmm 222 ©it 2 £ mmz. ut, i«m 222 ©isi 5 

- {2- [2-^/^-3, h^v^ -6-^^-^^-^' 

-1, 3-^"^y-/i^-4-i*^^» (54.2 mg, 0.123 mmol) 1 

- t Kn^i/^/ h y TV*—;V ■ (79.3 mg, 0.518 mmol\ 1 - [ 3 - (x> 
*^frT%J) fcVP] - 3 -^vl^/l^vM ^ K • ii| (64.2 mg, 0.335 
mmol) ^itJ*^^/— /UT^ ^ (0.0290 mL, 0.303 mmol) £rJ£V^T, 5- {2- 

[2-rc^-3, 5 - « hdr^ h^v-) - q-?^~ /U ^^-- /U 2 
-N, N-lf* -1, 3 -^-drf-y-yv— 4-^77^^ 

5 K (36.3 mg, 56%) 3r#7t 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 7.4 Hz 
2H), 2.75-2.85 (m, 2H), 2.90-3.00 (m, 2H), 3.24 (s, 3H), 3.52 (s, 3H), 3.54-3.66 (m' 
4H), 3.74-3.88 (m, 4H), 4.95 (s, 2H), 5.13 (br s, 2H), 5.22 (s, 2H), 6.85 (s 1H)' 
7.15-7.45 (m, 5H), 7.65 (s, 1H). 

(I® 2) »J2 5©Ig2 tmm^LX, _b|BT*#e>ttfc5 - '{2- [2-^5=- 
71^-3, h^-^J- h^-y) —6—7^~/U-7^-;ul ^^~;V] — N, N 

- « ( 2 - t Kn dr^o^/P) -1,3 ->t*r^y—;V- 4 -#/l^c>1?- ^ K (36.3 
mg, 0.687 mmol) frh, /— ;V (6 mL) *5«tt5«|lt^ (0.2 mL) SrJiV^T >ffc# 

2 2 4 (8. 1 mg, 27%) £r#fc 0 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.42 (q J = 
7.3 Hz, 2H), 2.75 (t, J = 7.6 Hz, 2H), 3.20-2.80 (m, 2H), 3.45-3.60 (m, 4H), 3.77 (t J 
= 5.0 Hz, 4H), 6.32 (s, 1H), 7.20-7.50 (m, 5H), 7.71 (s, 1H); ESI-MS (m/z): 441 
(M+HK 

IMMffl 2 2 5] 

5- [2- (2-^^-/^-3, 5 Kn^>- 6 -7 ^-;U-7 ^;V\ 
-N- [2-tKn^-l- (tKn^^f/p) xf^] - 1 , 3-^drf-y— 
7^-4-^77^>f-^ K {ik&m2 2 5) 

(xm 1 ) mmm 222 ©it 2 ^ i^a^ lt, 222 ©it 1 T-#bttfc 5 

- {2- [2-^^-/1—3, h*i/?< h^>) -6-7^~sU-?^~ 
;V\^;V)-\, B-ir^y-;V-A-^i;V^m (54.2 mg, 0.123 mmol) 
1-fc Kn^r^y/KyTy^-TlcfPfe (91.3 mg, 0.596 mmol), 1 - [ 3 - 

^vl^T 7°a fcVP] - 3 -rc=F/V;*//I^vM =• K • »m (56.7 mg, 0.296 

mmol) ^t^-T^/^u/^-i, 3 -^^ (31.9 mg, 0.350 mmol) %m 
WT\ 5- {2- l2-^/U-3, 5 - tf .X (^^^N^) 
7^^/^] ^c^-yv-} -N- [2-fc (fc KP^^f;!/) J^/l/] - 

1 , 3 ->t^y—;V- 4 -#/Wi?3ri+- $ K (39.7 mg, 64%) £#fc D 

*H-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.64-2.84 (m, 4H), 
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2.95 (br s, 2H), 3.04-3.16 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 3.76-3.94 (m, 4H), 
3.95-4.05 (m, 1H), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, 1H), 7.15-7.45 (m, 6H), 7.55 (s, 
1H). 

(X© 2) H»j 2 5 ©Ig 2 t mm?- IT, _h!3-C# hfltz. 5 - { 2 - [2 
/1/-3, (7 b^ri/7 - 6 -7 ^~>V? a^—>V\ ^;V) -N- [2 

-k (tKn^f^) ^^Vl7| —1, 3 — '^df-lJ-sA- 4 — Z) 

jVi&^% K (39.7 mg, 0.0772 mmol) ^/—/V (6mL) *3«fOq|JfiHfc (0.2 

mL) SrJEV>T, ffc-£*b2 2 5 (24.6 mg, 75%) £r#fc„ 

iH-NMR (300 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 
7.4 Hz, 2H), 2.70-2.80 (m, 2H), 3.00-3.20 (m, 2H), 3.60-3.85 (m, 4H), 3.85-4.00 (m, 
1H), 6.35 (s, 1H), 7.20-7.50 (m, 5H), 7.60 (s, 1H); ESI-MS (m/z): 427 (M+H) + . 

[»2 2 6] 

N— (2, 3-v J tFo^7 P nfc» -.5- [2- (2-^^/^-3, 5 — K 
.0^^-6-7x^73:^) ^^Vl'] —1, 3 — ^-^f-y— 71^— 4— ^/Vtf^f- 
^ K ttbl^ 2 2 6) 

(Ig 1 ) HJ&M 2 2 2 ©It 2 £ IHi!^ IT, mMM 2 2 2 cDXfS 1 Tit h tbfz. 5 

- {2 — [2-^^-/1^-3, (7 h^rv^ h^ri^) -6-7x=;U7x^;k] 
J^/W -1, 3-^f-y*— /W-4-#/l^>^ (54.2 mg, 0.123 mmol) £rN, N 

- v>7 f;^;^7 ^ K (4 mL) U 1 - 1 Kn^^y^ f y ■ 7k 

(88.9 mg, 0.581 mmol), 1 - [ 3 - (v>7 ?vl>T ^ 7 ) t°;V] - 3 

% F • (59.9 mg, 0.312 mmol) *3 XXf 3 -T ^ 7 - 1 2 -7°n 

/^y^t- /V (0.0230 mL, 0.297 mmol) S^fl^LT, S?I.7?18B#KS# bfc 0 SJfcil 

^«I^nvf^7 7^f- (^nn^M/^/-/M/l) l'tiib N N- 
(2, Kn^77nt» -5 - {2- [2-^^/V-3, 5 - tf ^ (7 h 

hdrv-) -6-7i=;V7x=/V] ^<?VW —1, 3 — Jr^^/— IV— 4— # 
/P^drf-^ K (24.7 mg, 40%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.66-2.84 (m, 4H), 
3.25 (s, 3H), 3.00-3.30 (m, 4H), 3.53 (s, 3H), 3.40-3.60 (m, 4H), 3.75-3.85 (m, 1H), 
4.95 (s, 2H), 5.23 (s, 2H), 6.87 (s, 1H), 7.15-7.45 (m, 6H), 7.56 (s, 1H). 

(xm 2) mmm 2 5 ©ig 2 1 mm^ lt. ±jat?# kaxfcN - ( 2 , 

a^^DtVi/) -5 - {2- [2-^/^-3, (7 b^i^7 - 

6-7x=/V7x^]xfM -1, 3-^-^rf-y'— /l-— 4 A-^f" ^ K (24.7 
mg, 0.0480 mmol) £r^* 7 — (6 mL) U $t«l (0.2 mL) ^iT, 60°C 

^77^- (^ a n /Js/^A/7 * 7 — /WtK=90/10/1) tttS U -fh^#/ 2 2 6 (16.4 
mg, 80%) £r#fc 0 
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iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.10-1.26 (m, 3H), 2.60-2.80 (m, 4H), 
3.02-3.14 (m, 2H), 3.30-3.80 (m, 5H), 6.35 (s, 1H), 7.20-7.50 (m, 5H), 7.64 (s, 1H); 
ESI-MS (m/z): 427 (M+H) + . 

[WI2 2 7] 

5- { [ (4 S, .5 S) -4, (t Fn^rv'^f^) - 1, 

V-2 — i 7V\ - 6 -^^/l/— 4— ^^^/k^O-if 1 , 

-£Hfc 2 2 7) 

(Xfe 1 ) HiSM 2 18 ©Ig 2 i: |W|$I^ LT, MMM 2 18 (^XfS 1 X%hfh^> 2 
— [3, 5— \?X (^^vVl^^rvO — 2 — rc=f-/P— 6 — 7i=;l/7x^;l/] 

(900 mg, 2.06 mmol) (— ) —1, 4 — v>— O— ^^v 5 /^— L — b 

—/I' (1.00 g, 3.31 mmol) 33j;£>«DL-l 0-*y77^*y| (151 mg, 0.649 
mmol) &m^^Xs 1', (^VvVl^Sriy) -3- { [ (4S, 5S) -4, 

5 -If;* (^O^t^^vO -1, 3 —i?st*y 7^- 2 --Y/^] ^vW -4-^ 
^A-^-^^c^/k-O-if^ (1.10 g, 74%) £r#7c D 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 2.82 (q, J = 7.3 Hz, 
2H), 2.87-3.05 (m, 2H), 3.48-3.56 (m, 4H), 3.75-4.00 (m, 2H), 4.48 (s, 2H), 4.50 (s, 
2H), 4.86 (s, 2H), 5.00-5.10 (m, 1H), 5.03 (s, 2H), 6.54 (s, 1H), 7.00-7.50 (m, 25H). 

dg2) mnm 2 1 8 ©i® 3 t mmK lt, xiB-e#e>*Lfc 1 , 5 - tr ^ (-<^ 

v';^^^) -3-{[(4S, 5S) -4, 5-« (^^/^^vO -1, 3 
— -J^-^y 9y— 2 — -Y/V] — 4 — 2 — 7x-;W<y^ ^ (1.09 g, 

1.51 mmol) Srgfcgfe^c^vl' (20 mL) U 10%^v>!7A^* (142 mg) ^JRx. 

7km#B^x\ m^,T:6mmmw^fc. 0 Rmm^^mm^ mm&mmTxm 

— /W7k=100/10/1) KlTftMU 2 2 7 (442 mg, 81%) Sr#fd D 

iH-NMR (300 MHz, DMSO-d 6 ) 8 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 
2H), 2.65 (d, J = 5.1 Hz, 2H), 3.25-3.45 (m, 4H), 3.50-3.65 (m, 2H), 4.70-4.82 (m, 
3H), 6.35 (s, 1H), 7.04-7.14 (m, 2H), 7.18-7.36 (m, 3H), 8.60 (br s, 1H), 9. 02 (br s, 
1H); APCI-MS (m/z): 359 (M-H)\ 

miMM 2 2 8] 

5- { [ (4R, 5R) -4, 5 -If* (t Kn^v'^f/l') -1, S-VJr^y? 
i/-2-y(;v] *^->v} - 6-^^-/u- 4- (3 -^^-;uy^=-7V) ^^is—i, 
3 - i?Jr— ;V (ik&m 2 2 8) 

(X|£ 1 ) 17 9 (DJLU 1 "e# b tL§ 3 , 5 - If* ^/U^ - 2 - 

^^/p^^c^/ixg^^ ^-/^ (2.21 g, 5.66 mmol) nn^/VA (30 mL) 
l»£0 o C^T7££|]Lfcf£ N 3 17* (1.82 g, 7.18 mmol) £3 £t)« [If* ( b U ^/V^- 
PT^F^rv') 3— K] -<^V (2.97 g, 6.91 mmol) »^T, |^l?M-TrO.50#F B m 
#bfc 0 ^^^^^fPM^7K*-7- b y l7^^M*3±t>^fP^-«^ h y !7A 
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U 3 , 5 - If* Ky^^ri/) - 2 -a^=f-;V- 6-3— K7i-/I^^ 
(1.26 g, 43%) 3r#fc„ 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.08 (t, J = 7.5 Hz, 3H), 2.73 (q, J = 7.5 Hz, 
2H), 3.72 (s, 3H), 4.05 (s, 2H), 5.02 (s, 2H), 5.07 (s, 2H), 6.49 (s, 1H), 7.25-7.50 (m, 
5H). 

(Jg2) _hlB-e#6>ttfc 3,5-^ (-o-i^/v^-^ix) - 2 -;c=F-/l/- 6 - 3 — 
K7s-/l#R^ =f-;V (645 mg, 1.25 mmol) ^1, 2 - h *c*/^$ V (10 mL) 
iTk (0.5 mL) ©^tl(«t, 3-^f^x=;V#ny| (322 mg, 2.37 
mmol), (1.58 g, 4.85 mmol) 33 it^tf * ( MJ -o- h U ^) 

^7^17^01)^^ ta 3 K (101 mg, 0.129 mmol) MM^T"ei5BtrOT 

#ufdo ■®sii^4s»4"*5au wmc^nxx, mm^^^m^o ^mm& 

TtSSUfc.' Wb^SHilESrVP ^W?*!? n*^ b^77^f- (n— ^f-W 
g^^/k=20/l~9/l) ^T#3KU 3, (^^v 5 /^^^) - 2 

- 6 - ( 3 — ;* ^/V^ 3, r^/k) 7x^;^t^ ^/l> (488 mg, 81%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.36 (s, 3H), 2.66 (q, 
J = 7.4 Hz, 2H), 3.50 (s, 2H), 3.60 (s, 3H), 4.90 (s, 2H), 5.05 (s, 2H), 6.59 (s, 1H), 
7.00-7.45 (m, 14H). 

(I@3) JhfB-e#btbfc 3 , 5 - fcT* {'<ls'*?7\'$r*rl/) - 2 -^^/W- 6 - ( 3 
-*^7K7:n=/l') 7i=^ii^f-^ (483 mg, 1.01 mmol) l:r h7t Kp77^ 
(10 mL) U ^§rO°C^-e^P Lfcfft. l.Olmal/LSM Vrf^JVTf^ 

t KJJ K© b/^y^i (3.00 mL, 3.03 mmol) ^B^LT, |^M^7?1.5B#^^#Lfc 0 

7^n-rh^77^ (n-^^i?-Wgt^^/^=9/l~4/l~2/l) fc-OHRKU 2- 
[3, 5 -if* (^yv?;^^v') -2— ^^/v— 6- (3-^f;V7x=;y) 7^ 
-/W] zc^y — (403 mg, 88%) £r#fc 0 

iH-NME (300 MHz, CDCls) 8 (ppm): 1.14 (br s, 1H), 1.18 (t, J = 7.3 Hz, 3H), 2.38 
(s, 3H), 2.70-2.86 (m, 4H), 3.50-3.62 (m, 2H), 4.89 (s, 2H), 5.04 (s, 2H), 6.53 (s, 1H), 
7.00-7.50 (m, 14H). 

crs4) mmm 21 8 ©ig 1 1 mm?- tt, _LiBT?#e>*wfc 2 - c 3 , 5 - tr* 

(-O-^/l/^-^v/) -2-^/1'- 6— (3— yt^/ls? y^=-;v\ — 

JV (393 mg, 0. 868 mmol) is*b& £X$-? n A^fc" y A (1.01 g, 2.69 mmol) 

SrjBvv^ 2- [3, 5 — tr* Hy^t^y) — 2 —■=^71'— 6 — (3-^^/^ 
7^-71^) ^a^/v] ^-7— ;v (202 mg, 52%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.36 (s, 3H), 2.62 (q, 
J = 7.5 Hz, 2H), 3.59 (d, J = 1.6 Hz, 2H), 4.92 (s, 2H), 5.06 (s, 2H), 6.60 (s, 1H), 

-204- 



WO 2005/063222 

6.90-7.45 (m, 14H), 9.56 (t, J = 1.6 Hz, 1H). 



PCT/JP2004/019742 



at 5) mmm 2 1 s ©ig 2 1 mmiz lt. _hia~e#b;frfc 2 - [ 3 , 5 - tr 

/V (96.3 mg, 0.214 mmol) 7>fe s (+) -1, f W f 

■ — /l^ (312 mg, 1.03 mmol) fcit^DL-l O-^^r^HVS (44.5 mg, 
0.192 mmol) SrfflV^T. 1, (^^v 5 /^^^) -3- { [ (4R, 5 R) 

-4, (^^v 5 /^^^) -1, 3-^t*V9^-2->f^] ^^vW - 

4 — oi^vl/— 2 - ( 3 — ^ ^vl^ ;c v. (94.7 mg, 60%) £r#fc D 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 2.26-2.36 (m, 3H), 
2.82 (q, J = 7.4 Hz, 2H), 2.90-3.00 (in, 2H), 3.40-3.60 (m, 4H), 3.75-4.00 (m, 2H), 
4.44-4.54 (m, 4H), 4.87 (s, 2H), 5.00-5.10 (m, 1H), 5.03 (s, 2H), 6.53 (s, 1H), 
7.20-7.50 (m, 24H). 

(Ig 6 ) JLIBT^fe frit 1 , 5 -If* -3 - { C (4R, 5R) 

-4, (^o-^/^^v-) -1, 3— y 9^—2— - 

^—a^=f-/V— 2— (3 — ^f-;V7x-=- /V) ^Vif^ (90.4 mg, 0.123 mmol) £r@£g|^ 
.^Vl" (15 mL) fc$£fl¥L x lOyo/^v'^^i (30.3 mg) SrJbUfcTs TkSf^PjiT 
(0.35MPa), ^fi.-t?48B#ra^#Ufc 0 £rltii U ««Sr»ffT"r»«6 tfe„ 

=100/10/1) ^T^U -fbl^2 2 8 (43.7 mg, 95%) £r#fc 0 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.35 (s, 3H), 2.70 (q, 
J = 7.3 Hz, 2H), 2.76-2.86 (m, 2H), 3.40-3.60 (m, 4H), 3.60-3.80 (m, 2H), 4.90-5.00 
(m, 1H), 6.31 (s, 1H), 6.97 (br d, J = 7.5 Hz, 1H), 7.01 (br s, 1H), 7.09 (br d, J = 7.5 
Hz, 1H), 7.24 (br dd, J = 7.5, 7.5 Hz, 1H); APCI-MS (m/z): 373 (M"H)". 

immm 229] 

5 - { [ (4S, 5S) -4, 5-1?* (t Ku -1, 3-v^^y^ 
^-2— ^-f-M — 6 —=c^-jV— 4 - (3—^^juy=^=. ;V) ^i/ifV— 1, 
3 - 2 2 9) 

(Ig 1 ) %WS\ 2 18 ©Ig 2 £ I^Hfc: LT S ^ MM 2 2 8 ©IS 4 "C# £> tlft 2 
— [3, 5 — tr* (fZts&Sl'X-^i/) -2-^^/1^—6— (3 — ^f/l/7i=/l/) ~7 

— )V (100 mg, 0.223 mmol) (-) — 1, 4 -i^-O — 

;k-L-fW (318 mg, 1.05 mmol) fc^^DL-l 0-^77^^ 

l/m (40.5 mg, 0.174 mmol) SrJEV^s 1 , 5 - (<<l/i?A'tt$') - 3 - { [ (4 
S, 5S) -4, 5 - tf * (^^/I^^ix) -1, 3-my7V-2 — f/l/J 
^^■/W -4-^^/1^—2- -<>-if^ (106 mg, 65%) £r# 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 2.26-2.36 (m, 3H), 
2.82 (q, J = 7.4 Hz, 2H), 2.90-3.00 (m, 2H), 3.40-3.60 (m, 4H), 3.75-4.00 (m, 2H), 
4.44-4.54 (m, 4H), 4.87 (s, 2H), 5.00-5.10 (m, 1H), 5.03 (s, 2H), 6.53 (s, 1H), 
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7.20-7.50 (m, 24H). 

(X@2) _h|Bt?#e>nfcl, 5— fcT* (^^v^/^^v-) -3- { [ (4S, 5 S) 
-4, 5-}?X (^y^t^V) -1, 3-^y7y-2 — fA'].^^-} - 
4 -^^-/U- 2 - ( 3 - y f-/k7*^) -<^if >- (106 mg, 0.145 mmol) SrBfc^x: 
fvl" (15 mL) fcig$?U 10%^^^!>A^* (32.3 mg) Sr^&T. tKMJET 
(0.35MPa\ MT*480#^m#Lfc o &J&m&m&mj& U tt*Sr»EETtfafeMSb*: 0 
# £>tLfc^^tr^5i#g * n ^ \> ? *7 7 >( (^nn ^/i^A/y ^ y — ; vii& 
=100/10/1) ^TfjfML, te^^ 2 2 9 (48.7 mg, 90%) £r#fc 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.35 (s, 3H), 2.70 (q, 
J = 7.3 Hz, 2H), 2.76-2.86 (m, 2H), 3.40-3.60 (m, 4H), 3.60-3.80 (m, 2H), 4.90-5.00 
(m, 1H), 6.31 (s, 1H), 6.97 (br d, J = 7.5 Hz, 1H), 7.01 (br s, 1H), 7.09 (br d, J = 7.5 
Hz, 1H), 7.24 (br dd, J = 7.5, 7.5 Hz, 1H); APCI-MS (m/z): 373 (M-H)\ 

[»2 3 0] 

5- { [ (4R, 5R) -4, 5 — fcfi* (t Kn^^f-/^) — 1 , 3 - v^^y ^ 
Is— 2 --f /U] ^^-/W -4— 7x=;l/^y-^y- 1, 3-^^-— /I- (ik&$)2 3 0) 

(X@ 1 ) HJfeM 1 ^nhti^i^^l 1 (1.81 g, 7.00 mmol) ' £rTi? h ^ (50 mL) 
H^¥U #t^#y (5.88 g, 42.6 mmol) 33 J^J^b-^v^ (3.33 mL, 28.0 
mmol) Sr/JU^T, »5S^Tl.5B#P^^#Lfc D ^^^^tK^P^T, gfcife^ 

-^^i?-Wg^^^/^=20/l~9/l) (CTftlL, 3, 5-« (^i/^/M^vO - 
2 -7x^7x^t^ =f-;V (2.58 g, 84%) £r#fc D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.43 (s, 2H), 3.58 (s, 3H), 4.96 (s, 2H), 5.05 (s, 
2H), 6.59 (d, J = 2.5 Hz, 1H), 6.61 (d, J = 2.5 Hz, 1H), 7.05-7.50 (m, 15H). 

(XH2) _hlB-e#b;axfc 3 , 5 — (^^/V^^vO - 2-7x^7x^ 
f^y^Vl/ (2.58 g, 5.88 mmol) h^t Kp77^ (40 mL) U f§*i££r 

, Ottt^*fl L-fciL l.Olmol/Lv^ y 7f;^7^ 5 = 9^t K y K©f 7l^ 
(15.0 mL, 15.2 mmol) ^B^T. [rI«T-1R#^W# Lfc D SJ^M^^ilTkM-T- 

b y !7A*3j;^fp^7^ b y f^mm^n^x, mux^mWiW^r^ mm 

U «?RSr^JBET'-C«l3SI Lfc D # £> tifcM^^ y # <7vt^ 7^^n-7b^77^^ 
(n-^^tWiixf;P=4/i~2/l) ^Tft®lU 2- [3, 5 — tT-X (^^v 5 /^^ 
-» - 2 - y ^/l/^ a ^7l7] ^ / —71/ (2.38 g, 99%) Srttfco 

^■NMR (300 MHz, CDCI3) 8 (ppm): 1.21 (t, J = 6.0 Hz, 1H), 2.70 (t, J = 6.8 Hz, 
2H), 3.63 (dt, J = 6.0, 6.8 Hz, 2H), 4.95 (s, 2H), 5.06 (s, 2H), 6.56 (d, J = 2.4 Hz, 
1H), 6.60 (d, J = 2.4 Hz, 1H), 7.05-7.50 (m, 15H). 

(Jim. 3 ) _hfET# 6> fife 2 - [ 3 , 5 - tf X (^^^71/^-^r -2-7a ~JV7 
^=.;v\ 7 — /l/ (2.40 g, 5.84 mmol) £rv^ no^y (40 mL) KMM U ~y 
n^g£fy ^~t7A (5.16 g, 13.7 mmol) Sr^T, JDm31^TT*5H#^^# L7c e ^ 
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fom^&mmu »m%mj±TxmmvtL 0 # b frttmm*^ v % 7^7^ 

■rh^7^- (n-^^f- Wl^It^. ^-^=20/1-9/1) ^TfifS* U 2 - [ 3 , 5 - If 
7 (-^v^^vO — 2 -7 =^^;V7 ^=.;V\ ^$-r—;v (725 mg, 30%) tr#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 3.50 (d, J = 2.0 Hz, 2H), 4.98 (s, 2H), 5.05 (s, 
2H), 6.50 (d, J = 2.4 Hz, 1H), 6.62 (d, J = 2.4 Hz, 1H), 7.05-7.50 (m, 15H), 9. 55 (t, 
J = 2.0 Hz, 1H). 

(XH4) JifBt?#bnfc2- [3, 5-}?7 <s<^V>v3r^y) -2,-7 a^=.;V7 

(721 mg, 1.77 mmol) £r (38 ml) \Z.WM^. (+) — 

1, (1.00 g, 3.31 mmol) *3j;OTL-l 

0-^7>-^T— 7;V^W. (122 mg, 0.597 mmol) ^Im^X^WMUTXA^m^W 

m& u mm^umrxm^ ^tc a # & ttfc?»^ > v % tf/^x 7^7^^ h^77 

4— (n—^3r-y->mm^=?-/l'=20/l^ 9/1) ^TftilJU 3, 5 - tf ^ ('O'vVl^-^ 
i/) -1- { [ (4R, 5R) -4, "5 — tT^ (^^v^/^^V) -1, '3— i?$-*r 

;*9vW - 2—7 (1. 01 g, 82%) £r#fc D . 

iH-NME (300 MHz, CDCls) 8 (ppm): 2.75-2.82 (m, 2H), 3.40-3.60 (m, 4H), 
3.90-4,10 (m, 2H), 4.52 (s, 4H), 4.93 (s, 2H), 5.02 (s, 2H), 5.12 (t, J = 5.0 Hz, 1H), 
6.54 (d, J = 2.4 Hz, 1H), 6.73 (d, J = 2.4 Hz, 1H), 7.00-7.50 (m, 25H). 

(X$I5) ±.mX%bthfc3 , 5 — ¥7 {^O'-JlVJr^) -1- { [ (4R, 5 R) 
-4, 5— }f7 (^^vvl^^rv') -1, 3 -^^-^7 7^—2—^/^1 7^M — 
2 -7^~/l^<l/-g>' (342 mg, 0.494 mmol) (10 mL) t> 10% 

^^^^J^mm (59.7 mg) mw^.x, TkmrnmuT, mux^mmw^r-o 
G-m&mm u mm&mfr-rxmm i,it Q &btiftmm&#mmm 7 n ^ h 7*7 7 a 

— {7 n uft/UJ^/J. 7 /W7K=100/10/1) fcXWmV, i^^0 2 3 0 (139 mg, 
85%) £r#fc 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 2.55-2.70 (m, 2H), 3.50-3.60 (m, 4H), 
3.70-3.85 (m, 2H), 5.04 (t, J = 5.1 Hz, 1H), 6.26 (d, J = 2.4 Hz, 1H), 6.43 (d, J = 2.4 
Hz, 1H), 7.15-7.40 (m, 5H); APCI-MS (m/z): 331 <M>H)\ 

mnm 231] 

5- { [ (4R, 5R) -4, 5 — If 7 (t Kn^rWf^) — 1 , 3 - V ^ ' 
>— 2 —4?V\ 7^~M - 2, 6— ^n ; e-4-7x^yfy-i, 3— i^- 

—As {Q&m 2 3 1) 

^1&M2 3 0X%bfif'i^^}2 3 O (76.3 mg, 0.230 mmol) £rN, N-vM5v^ 
*M7^ K (10 mL) fci^U mWt&0°C-£X$i%H LfcfJL 

K (46.2 mg, 0.260 mmol) »^.T S |W|M-ClB#P B m# bft: 0 KJ^^l^^^ff 
TT-ill Lfc^ tb^fcai^Mfl^ Pvh^77^- (^ n n &/UJ»/y 7 7 
— /Wzk=100/10/l) ^TftMU fb^2 3 1 (36.1 mg, 32%) £5£mf^#/2 3 2 
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(48.0 mg, 51%) £r#fc 0 

3 1 iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 2.91 (d, J = 5.4 Hz, 2H), 
3.40-3.80 (m, 6H), 5.30 (t, J = 5.4 Hz, 1H), 7.15-7.45 (m, 5H); APCI-MS (m/z): 487, 
489, 491 (M-H)-. 

immm 232] 

$5&Xfi5- { [ (4R, 5R) -4, 5 - tT X (t Kn^f;l/) -1, 3-v^ 
^y7^-2-^;^] — .6 — yu*£— 4— 7xsMy-l?y- 1 , 3— 

— ^ 2 3 2) 

2 3 1 ^fB*COii V) s ffr^fc 2 3 2 £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 2.93 (d, J = 5.4 Hz, 2H), 3.40-3.80 (m, 6H), 
5.32 (t, J = 5.4 Hz, 1H), 6.46 (s, 1H), 7.15-7.40 (m, 5H); APCI-MS (m/z): 409, 411 
(M-H)". 

immm 233] 

5 - { C (4S, 5 S) -4, 5 - tf ^ (t Ko^r^f/V) -1, 3-^y7 
^-2-^f/l/] t<^/V} 4- (3-^ b^rv'7i^) 1, 

3 - /V (^#» 2 3 3) 

' (X£l 1 ) 17 9 ©Ig 1 Ti# £> 3 , 5 - tf X ..(^ V v 5 /^^^) — 2 — 

a^-f-jvy cn^/kgt^^ 9Vl/ (8.46 g, 21.7 mmol) SrT" f7t Kp77> (100 mL) 

U l&$!£r0°C i: ^7£*P Lfcf£. l.Olmol/Lv^ y -ff-JVT-JV 5 = .A t KU F© 
h/l^>«£ (57.0 mL, 57.6 mmol) Sr^T. I^^lR#F B 1it# L-fc 0 SJ&ig-S^ 

h ^77-f- (n— ^fy«xf-;^=4/l~2/l) ^THIS^U 2- [3, 5 - tf ^ 
(^^vvl^-^i/) -2-^^-7^7^^/H /P (7.52 g, 96%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.41 (br s, 1H), 2.68 
(q, J = 7.5 Hz, 2H), 2.89 (t, J = 6.8 Hz, 2H), 3.83 (br dt, J = 6.4, 6.8 Hz, 2H), 5.01 (s, 
2H), 5.03 (s, 2H), 6.45 (d, J = 2.5 Hz, 1H), 6.50 (d, J = 2.5 Hz, 1H), 7.25-7.45 (m, 
10H). 

(Ig2) _hfBTr#btWi 2 - [ 3 , 5 - « (^^/M^vO - 2 -^;V7 ^ 
(630 mg, 1.74 mmol) ^-^^na^^^ (50 mL) fclf^fU — ^ 
pWy^^ (2.63 g, 6.98 mmol) &13UX.X S mU-V48mmW.W Lfc 0 EJ&m 

^77^- (n--^1^/»^ 5^=20/1—9/1) ^T»#L, 2 -[3, 5 - tf ^ (-< 
i/v^/l^^i/) -2-^^-/1/7^^/1/] — ;V (137 mg, 22%) £r#fc D 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.09 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.68 (d, J = 2,3 Hz, 2H), 5.01 (s, 2H), 5.04 (s, 2H), 6.41 (d, J = 2.4 Hz, 1H), 
6.57 (d, J = 2.4 Hz, 1H), 7.28-7.45 (m, 10H), 9.70 (t, J = 2.3 Hz, 1H). 
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(X@3) _LlB-C#b^f- 2- [3, (^O-i^l^^vO - ^ 

~J>V] ^u$1r—;V (135 mg, 0.374 mmol) &r (20 mL) fc$g$?U (— ) - 

1 , 4 — v 5 — 0— ^^v 5 /!/— L — b W (445 mg, 1.47 mmol) *5 J^D L — 1 

0 -tiiyy r—^^T^^W. (34.8 mg, 0.150 mmol) ^M^X^ MWM1$rfX3^WM 

■vmm bfc 0 #ae§ri&fp«^- h v ^^mmxm^t^ m*mm~r h y vj» 

:7>f — (n—=¥i^Wi^^ ^7^=20/1—9/1) ^Tft®JU 3, 5 - tf ^ {-^^xt/V^r 
=3rv0 -1- { [ (4S, 5S) -4, 5-« H^vVK^v') -1, 3—i?& 
=3r y 7 >~ 2 — T 71^] ^ ^vW - 2 — J^7W<^if ^ (225 mg, 93%) frUf'* 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.4 Hz, 
2H), 3.01 (d, J = 4.9 Hz, 2H), 3.50-3.64 (m, 4H), 4.00-4.10 (m, 2H), 4.55 (s, 2H), 
4.56 (s, 2H), 4.97 (s, 2H), 5.01 (s, 2H), 5.26 (t, J = 4.9 Hz, 1H), 6.49 (d, J = 2.5 Hz, 
1H) 6.55 (d, J = 2.5 Hz, 1H), 7.20-7.45 (m, 20H). 

(X©4) _LfS-?#b^fc3, 5-fcr*. (.*<y*?;Vtt*/) -1- { [ (4S, 5 S) 
-4, 5 — tr* (^O-iSsl/^-^ri/) -1, 3 - i?3r*r y ^ ^_ 2 —4 )V\ ^^f-/U} - 

(129 mg, 0.201 mmol) nn*;^ (10 mL) i^#?U ^ 
^^rO°C^-e^^P L-fciL 3 (61.6 mg, 0.243 mmol) *3J:T* [tf^ ( h V V 71^" 
nTirh^vO 3 — K] (105 mg, 0.243 mmol) ^TTJP^lT, IH?^-eO.50#f^ 

n-v b ^77^- (n-^^i?-W^^ ^=20/1—9/1) f-T*ti^U 1 , 
5 — tf^ (^^71^3^) -3 — { [ (4S, 5S)-4, 5 -If* (-^v^l^ 
-1, 3 7^- 2 --f7l^] pl'^vW -4-^^vk- 2-3— K^<^ 

if^ (126 mg, 82%) £#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.88 (q, J = 7.4 Hz, 
2H), 3.38 (d, J = 5.4 Hz, 2H), 3.50-3.70 (m, 4H), 4.00-4.20 (m, 2H), 4.55 (s, 2H), 
4.58 (s, 2H), 5.00 (s, 2H), 5.05 (s, 2H), 5.41 (t, J = 5.4 Hz, 1H), 6.44 (s, 1H), 
7.20 : 7.50 (m, 20H). 

(1^5) _hf3-?#£>*W-c 1 , 5-tf* {^^i?/Vjr*cx/) -3 - { [ (4S, 5S) 
-4, 5- If* (^^v^K^vO -1, 3 -i?&*y Jls— 2 --T7V] ^<?vW - 
4 2 - 3 — K-O-if >- (80.5 mg, 0.104 mmol) ^1, 2 - v 5 /- h ^v'^ 

>- (10 mL) t?k (0.5 mL) (Dm^mm^MM^, 3-^ h ^7 ~7l^ p 
(43.7 mg, 0.288 mmol), ^jSj^-fc A (212 g, 0.650 mmol) $5 .fctftr* ( h y — o— 

hy7^^y^^) ^7 v^AODv 5 ^ d y K (14.9 mg, 0.0190 mmol) &M?LX, 7JP 

mm Lfc 0 ^mm&mnmti- h y ^ atk^^^l^:^, ^tms^- h y d^t 
iy/mm^^=9/i) \zxmm u 1 , 5 - tr* (-o-vvw-^) - 3 - { [ u 

s, 5 s) -4, 5 -if* (^o-vvi^^v-o -1, 3 -^y? i/-2—j;y\ 
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p*3vW -4-^^-2- (3-^ h^fT^—M -<^if^ (55.2 mg, 71%) 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 2.75-3.05 (m, 4H), 
3.40-4.00 (m, 9H), 4.49 (s, 2H), 4.51 (s, 2H), 4.88 (s, 2H), 5.00-5.10 (m, 1H), 5.03 (s, 
2H), 6.53 (s, 1H), 6.75-7.45 (m, 24 H). 

(X©6) _LfB-?#ibtWt 1 , 5-tf* (^y^t^r^) -3- { [ (4 S, 5S) 
-4, (^^vvV^^rvO -1, 3-^^y7V-2 — ( ;V\ - 

4-^^/1^—2— (3—^ Y^cZ/y a^=-7V) ^i/-tfi/ (55.2 mg, 0.0736 mmol) 
^zc^/l^ (10 mL) fcjg#¥U 10%^ o y v^Aj^* (30.1 mg) Sr*Dx.T N 
(0.35MPaX ^a-e21B#r^«#bfc D Rj^M^^^ilU, ^^r^BETT*^ bfc 0 

=100/10/1) ^T^SSU ft^fe2 3 3 (30.5 mg, 100%) £r#fc 0 

•iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.71 (q, J = 7.3 Hz, 
2H), 2.82 (d, J = 5.3 Hz, 2H), 3.50-3.77 (m, 6H), 3.79 (s, 3H), 4.95-5.05 (m, 1H), 
6.31 (s, 1H), 6.70-6.78 (m, 2H), 6.80-6.88 (m, 1H), 7.20-7.30 (m, 1H); APCI-MS 
(m/z): 389 (M-H)\ 

immm 234} 

1- (6- { [ (4R, 5R) -4, (tKn^^^V^) -1, 3-^ 

=7^-2.-4 ;v] *=f-jv\ -2, 4— -^t Kn^-jx- 5 -~y ^^;vy ^ 
? ;y (it^2 3 4) 

(TM 1 ) 2 3 0 Olg 4 -e# b tLfc 3 , 5 - A'****') - 1 - 

{ [ (4R, 5R) -4, (^^v^/^^v-) -1, 3-^=^7^-2 

— — 2— 7^^/W<^-^^ (333 mg, 0.481 mmpl) Ir^nn*;^ (10 
mL) U mm^VC^ bfcfK 3 (162 mg, 0.640 mmol) *3 J; T$ [ \f 

X ( h V Tir h ^vO 3 — K] ^^if i/ (276 mg, 0.642 mmol) &M%-X^ 

#fe;frfcM££«fJi^ f^77^ (n « =¥1?->7@^^/V=20/l~9/l) 

^TlS^bs 1, 5-tf.X (^V^y^^v') -3- { [ (4R, 5R) -4, 5- 

tf* (^i/vvi/;*-^) -l, 3-i?^y7>'-2-^;H -4-3— K 

- 2 V (330 mg, 84%) ^#f^ 0 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 3.08-3.22 (m, 2H), 3.34-3.54 (m, 4H), 
3.70-3.80 (m, 1H), 3.90-4.00 (m, 1H), 4.49 (s, 2H), 4.51 (s, 2H), 4.89 (s, 2H), 5.09 (s, 
2H), 5.39 (t, J = 5.4 Hz, 1H), 6.48 (s, 1H), 7.00-7.55 (m, 25H). 

(Xfe2) ±.m^%htifcl, 5 -If* (^^v 5 /!^^) -3- { [ (4R, 5 R) 
-4, 5-« (^yv ! /Vt=3rv') -1, 3 -Wy?^- 2 — f/Kl ^/W - 
4 — 3— K— 2 — 7ct=/W<^*^^ (327 mg, 0.400 mmol) £r h/Pcti' (10 mL) ^ 
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'BU U' h V -f^JV ( 1 h 3c*/^~)V) (0.300 mL, 0.888 mmol) ^Xj^d 

^ ( hi) -o- h V A >-) l>VMH)i/? p y K (67.9 mg, 0.0864 mmol) 

Sritlx.T, M31r/ftT^60i^P H W#bfc o ^M^^^n^ 7 ^^T^^^^tK^ 

itti bfc 0 wag^iafp^b^- h y «7 j±7mmx*ffifri-ti&, mfrmstr hvv&x 

^Ib «£^J±T7;W*bfc 0 ^hfhtzJBm.^: YsV^l/ (15 mL) fc^fi? U D 
L- 1 O-^^t^W^I (41.0 mg, 0.177 mmol) Sr^Bx.T N ^S-C1.5B#^ 

^7 7f- (n-^=3r^W@^^^^-/V=20/l~9/l~4/l) ^"t^^b. 1- (4, 6- 
If* (^y^/^=3rV) -2- { [ (4R, 5R) -4, 5 - tf ^ (tFo^f 
/V) -1, S—i^^yv>- 2 — f/l>] 7<^vW - 3 -:7^~/K7;c=/^) ^ y 
V (96.3 mg, 33%) £r#fc D 

iH-NMR (270 MHz, CDCla) 6 (ppm): 2.54 (s, 3H), 2.90-3.00 (m, 2H), 3.38-3.58 (m, 
4H), 3.70-4.00 (m, 2H), 4.47 (s, 4H), 4.85-4.95 (m, 1H), 4.92 (s, 2H), 5.02 (s, 2H), 
6.48 (s, 1H), 7.00-7.40 (m, 25H). 

(X@3) ±fBT?#btbfc 1 - (4 , 6 - tr* (^o^/u^r^-» - 2 - { [ (4 R, 
5R) -4, 5 -If* (t KP^^f/H -1, 3-^^7^-2-^/1/] ^ 
=f-M -3-7x=/V7i=/V) (91.3 mg, 0.124 mmol) ?T7f7t Kn7 

7^ (20 mL) i^j|U 10%^°7 v>!7^5?t (26.3 mg) Sr^n^T, 7kl»J±T 

(o.35MPaX ^M.x~72mmmw\^fr 0 Rmm^^mmv, mm&mfcTxmm^tz 

=100/10/1) ^-Oti^U fh^#>2 3 4 (20.1 mg, 43%) 3r#7c 0 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 2.57 (s, 3H), 2.80-2.96 (m, 2H), 3.50-3.80 (m, 
6H), 4.80-4.90 (m, 1H), 6.35 (s, 1H), 7.10-7.40 (m, 5H); APCI-MS (m/z): 373 
(M-H)\ 

mm$\2 3 5] 

5- [6- ('O'v^K^iXT* f-M -2, Fn^7x^/H 
-TJ/WW^t K 0ffclB^2 3 5) 

(Xfll) 7h7^KP^ (Tetrahedron) s ff!59#, p.7345-7355 (200330 fcfftfc 

<D^m^n^ti^m^xn^^ [2 -^^-3, (y h^v-y i^vo 

:7^~/l7]> /I' (3.51 g, 11.4mmol) SrN, N-^^f/^/^7 5 F (20 mL) 

KH£fl¥U ^^0°C^7?7^*Pbfcfts 60%7K*-fb-7- I> y «7AiS?fi5>t5:^ (594 mg, 
14.9 mmol) $S XU^it^Oi^^ (2.00 mL, 16.8 mmol) &Mx.X, 

^«T^flETT*W*bfc 0 #btbfd^Sr^y 77^777^12^ f^77^f- (n 
— ^f-^/@^^^-/l/=20/l~10/l) ^Tft#b, 1- (^^/V^v-y^VlT) - 
3, (t< h^v-y b^vO -2-^a^e^^if^ (3.16 g, 70%) &#fc 0 

!H-NMR (270 MHz, CDC1 3 ) 6 (ppm): 3.47 (s, 3H), 3.57 (s, 3H), 4.61 (s, 2H), 4.64 (s, 
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2H), 5.10 (s, 2H), 5.23 (s, 2H), 6.81 (d, J = 2.7 Hz, 1H), 6.97 (d, J = 2.7 Hz, 1H), 
7.20-7.50 (m, 5H). 

(Ig2) JbI5-C#^ttfc 1 - (-^v^K^^ ^/V) - 3 , 5 - tT ^ (;* h = 3 r^ 
7< h= 3 rv / ) -2-^n^E-<^if^ (500 mg, 1.26 mmol) lr b/^V (30 ml) 
U MJ ^ a^/Vaf?.* 7 (129 mg, 0.325 mmol), MJ -X (v^^v* JJ f>7* h 
-y) (102 mg, 0.111 mmol) $5 £t>* b 9 ^^/^ C 5 - ( 1 , 3 - 

79^-2— 4 M 7y>- 2-^/^1 7 X (572 mg, 1.33 mmol) gr^EI^T, 100°C 

g*bfc 0 #£»HfcMSrTir bV (50 mL) U lmol/L^gt (2.00 mL, 2.00 

mmol) stju^Th ^x*mmmwisfr a Rj&m&mz.ffiafcwtfcm'}- h v v^xm 

# Sf/Ujj 7A^^v^^77^- (n-^^f-Wg^^^^/^lO/l) ^TJftM U 5 - 
[6- (/^vV^^v^^W) —2, 4 — tf^ (?< b^rv^ f^) ] 7 9^—2 
— jfc/WVl^fc K (321 mg, 62%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 4.51 8s, 2H), 4.58 8s, 
2H), 5.15 8s, 2H), 5.21 (s, 2H), 6.70 (d, J = 3.6 Hz, 1H), 6.84 (d, J = 2.3 Hz, 1H), 
6.98 (d, J = 2.3 Hz, 1H), 7.20-7.40 (m, 6H), 9.60 (s, 1H). 

(TM 3) ±mXi%btlfz. 5 - [ 6 - (•^^/l^-^S/^ f-M -2, 4 - tf^ 
h^rv^ h^iX) ] 77 2—^J/V^/Uy s \i K (70.4 mg, 0.171 mmol) £r^^/*— 
/I/ (8mL) U mmk (0.2 mL) &'AtIX.T, 60T^1.2«i*# bfc. 

^ry^/^20/1) KlT^U i^^)2 3 5 (19.2 mg, 35%) §r#fc D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 4.52 (s, 2H), 4.54 (s, 2H), 5.23 (br s, 1H), 6.34 
(br s, 1H), 6.45 (d, J = 2.5 Hz, 1H), 6.66 (d, J = 2.5 Hz, 1H), 6.78 (d, J = 3.6 Hz, 1H), 
7.20-7.40 (m, 6H), 9.61 (s, 1H); APCI-MS (m/z): 323 (M-H)\ 

im&M 2 3 6] 

3- {5- [6- {.^is-J/^Jr^^pt-^M -2, 4-v>t: Kn= 3 fv'7x^] 79 
y-2 — (M yn^ym^^ X\Y&m2 3 6) 

(Ig 1 ) mi&M 2 3 5 ©Ig 2 -Q^hfrlfc 5 - [ 6 - (^l/it/Vjr**/ - 
2, 4-fcr* h^fv^ ] K (93.1 mg, 0.226 

mmol) £ b JV^- y (10 mL) U fP7x ^/V* ^ 7 ~ y 7* istf&t * 

(186 mg, 0.556 mmol) ^Mx-X^ S>0°CX2^f fEfflfr Lfc Q ^S^&ateT"t?3ft*l& 

TfjlMU 3- {5- [6- (-O^/l/^^^-AO -2, 4-fcT* (^b^^ 
h ^ v-) 3 7 7 y- 2 — f 71/} T7 V (90.7 mg, 86%) £#7C 0 
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iH-NMR (270 MHz, CDCls) 5 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 3.79 (3, 3H), 4.51 (s, 
2H), 4.59 (s, 2H), 5.14 (s, 2H), 5.21 (s, 2H), 6.24 (d, J = 15.6 Hz, 1H), 6.59 (d, J = 
3.4 Hz, 1H), 6.69 (d, J = 3.4 Hz, 1H), 6.83 (d, J = 2.4 Hz, 1H), 7.02 (d, J = 2.4 Hz, 
1H), 7.20-7.40 (m, 5H), 7.44 (d, J = 15.6 Hz, 1H). 

(Ig2) _h|B"C#bttfc 3 - { 5 - [ 6 - (^^S/Vtt*/* - 2 , 4 - tf 

X b ^v-^ h ^V) 3 7 "7 2 — -V/W 7^ V J>V#L* (62.8 mg, 0.134 mmol) 
b9t Kn77^ (1 mL) SoXTFs* & J ~-)\> (lOmL) U ^ ^ 1? A 

(50.4 mg, 2.07 mmol) SrflR&T, M^10B#F^# bfc Q RjSjS^&fclzk5r;&IJ*.-C\ 

TMfcBH" h V '*.*-C*fciftU tgjtt&fcffiT"?©* U 3- {5- [6- (-<i/vvl^- 

(60.0 mg, 95%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.65 (t, J = 7.7 Hz, 2H), 2.98 (t, J = 7.7 Hz, 
2H), 3.41 (s, 3H), 3.49 (s, 3H), 3.68 (s, 3H), 4.50 (s, 2H), 4.51 (s, 2H), 5.10 (s, 2H), 
5.20 (s, 2H), 6.10 (d, J = 3.0 Hz, 1H), 6.33 (d, J = 3.0 Hz, 1H), 6.80 (d, J = 2.2 Hz, 
1H), 6.99 (d, J = 2.2 Hz, 1H), 7.24-7.38 (m, 5H). 

(X@3) JL!B-C#£>*Lfc3- {5 - [6- (-O-vvW-^rv^^vl-) - 2 , • 4 - If 
7, b^cis* b^riy)l7 9^-2 — ( /U}-7°n^^m^^^ (42.1 mg, 0.134 mmol) 
^rcc^y— ;V (8mL) tgiL,iM (0.2 mL) &Ua$LX^ 60^^1.2^^ bfc„ 

# J — A-=20/l) iZLTfflfijftU fb^^l 2 3 6 (12.7 mg, 25%) «r#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.24 (t, J = 7.2 Hz, 3H), 2.68 (t, J = 7.2 Hz, 
2H), 3.00 (t, J = 7.2 Hz, 2H), 4.15 (q, J = 7.2 Hz, 2H), 4.46 (s, 2H), 4.53 (s, 2H), 
6.15 (d, J = 3.3 Hz, 1H), 6.39 (d, J = 3.3 Hz, 1H), 6.44 (d, J = 2.4 Hz, 1H), 6.64 (d, J 
= 2.4 Hz, 1H), 7.20-7.36 (m, 5H); FAB-MS (m/z): 419 (M+Na) + . 

[H»!l2 3 7] 

3- {5- [2, Kpdfv'— 6 - ( 1 — Y^ri/- 1 -y^^/U^^/U) ~7 

(Igl) rh7^Kny (Tetrahedron) „ ^59# N p.7345-7355 (2003^) MfE*c 

(D^m^tMtfh^m^xnhfh^ 12-7^^-3, 5-« (^ 

7x^] ^ ^ 7 — /V (974 mg, 3.17 mmol) & (50 mL) \z$&M U MJ 7 

(214 mg, 0.697 mmol), b U * (it^ls*? V r^Tt h ^) S?/>°7 
v»!7A (205 mg, 0.224 mmol) *3j:tTM7^/V [5- (1, 3-^y7^~2 
— f^) 7 7^-2-^/V] (926 mg, 2.16 mmol) %jjP^T> 100°C-C8R#F?Oti 

#bfc 0 ^j£^#»^l^n:7^b# y !7 ^7K^^P^T, ^mri.5H#filig# bfcil, 

A7K'^-Cgfe#-bfc^, ^?K«-7- h U y^T«U f«^iETT^*bfc 0 # 
bftfcB7^£r^!J ft ? >V-% ? Pvf^ 7 7^- (n-^^fy/i^xf;M/l) 
^TftSU {2- [5- (1, 3-my7^-2- fyl/) 7 7^-2-^;^] 
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-3, f^r^ h^i/) y^—M *Z /—JV (429mg, 54%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.40 (br t, J = 7.1 Hz, 1H), 3.42 (s, 3H), 3.48 
8s, 3H), 3.90-4.30 (m, 4H), 4.58 (d, J = 7.1 Hz, 2H), 5.13 (s, 2H), 5.20 (s, 2H), 5.94 
(s, 1H), 6.53 (d, J = 3.3 Hz, 1H), 6.55 (d, J = 3.3 Hz, 1H), 6.82 (d, J = 2.5 Hz, 1H), 
6.90 (d, J = 2.5 Hz, 1H). 

(X@2) JifBt?#btt/t {2- [5- (1, 3-v ? ^-^y^^-2— ( ;V) -77 1/ 

- 2 — f/Kl - 3 , 5 - tf* b dp-.^ b ~7 =r.^;V] * $ J (151 mg, 0.413 
mmol) £rv^ n n ;* * >- (20 mL) L> -BMb^^^ (486 mg, 5.58 mmol) 

- [5- (1, 3-^y7^-2->f^) 79^-2-^] -3, 
b^fW b3fV) ^yX7/>'7t K (143 mg, 96%) &T#7c 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.45 (s, 3H), 3.49 (s, 3H), 3.90-4.20 (m, 4H), 
5.18 (s, 2H), 5.23 (s, 2H), 5.96 (s, 1H), 6.58 (d, J = 3.4 Hz, 1H), 6.61 (d, J = 3.4 Hz, 
1H), 7.08 (d, J = 2.5 Hz, 1H), 7.29 (d, J = 2.5 Hz, 1H), 10.00 (s, 1H). 

(Ig3) _h|B^#fe-^2- [5- (1, 3-'^y7^-2 (As) ~7"7^~ 

2-4/^-1 -3, 5-fcf.X hWh^)'^Xr^7*t K (135 mg, 0.374 
mmol) Sr v^^ ^/V^ - ^ (10 mL) \tf&ffi L „ £r -78°C * "C?fr*P L- fc f£ , 

1.06mol/L:7;c^/HJ ^-ry J^coi/? n^HT-i' — ^^^j>u=c— 7Vt"t8?R (0.54 mL, 
0.57 mmol) Sr*Px.T s l^fflfi-TflBiTOifcW* Lfc:„ RJESjS^fc*SrJn^.Ts 

-7 (^pp/iN;W^y-;v=50/l) ttftlU 1- {2- [5- (1, 3-v 5 
^•^rV=7^— 2- — i /V) ~7=7l/— 2—-4 /V] -3, 5 — \?7< (^ 'b b dfvO 7 

- l -;7^^/i^ * 7 ' — /i^ (93.9 mg, 57%) Sr#fc c 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.46 (d, J = 4.3 Hz, 1H), 3.39 (s, 3H), 3.46 (s, 
3H), 3.80-4.20 (m, 4H), 5.08 (s, 2H), 5.16 (s, 2H), 5.89 (d, J = 4.3 Hz, 1H), 5.90 (s, 
1H), 6.22 (d, J = 3.3 Hz, 1H), 6.47 (d, J = 3.3 Hz, 1H), 6.80 (d, J = 2. 4 Hz, 1H), 
6.94 (d, J = 2.4 Hz, 1H), 7.10-7.40 (m, 5H). 

(X®4) JhiB-C#e>tbfei- {2- [5- (1, 3-myyy-2 — <;v) -y 
=7^—2-4^1 —3, 5— tT^ - 1 —y=^i=./V^ 

$ J — /V (92.9 mg, 0.211 mmol) &7*i? b V (10 mL) fca&fl? l.OmoKLiM 
(0.500 mL, 0.500 mmol) £Jn£T N ^a^lB#PM#Lf;: 0 K^^%i-7K^nx.T N . 

ttM)W«U ?«£2$BETT?^5feU 5- [6- (l-tKn^>-l- 
^^^/^^^/U) -2, 4-fc^ (^ b^v^y b^rv^) ^^^-2-7J7l- 
/•Vl^fc K (92.8 mg, 100%) £r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.58 (br s, 1H), 3.39 (s, 3H), 3.48 (s, 3H), 5.11 
(s, 2H), 5.20 (s, 2H), 5.96 (br s, 1H), 6.43 (d, J = 3.6 Hz, 1H), 6.84 (d, J = 2.3 Hz, 
1H), 7.07 (d, J = 2.3 Hz, 1H), 7.15-7.25 (m, 6H), 9.55 (s, 1H). 
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ttt5) Ji|BT#b^5 - [6- (1-fc Kn^v-- 1 -:7^=/i^5vv) -2, 
4 — f-X b^rv^ h^f) 7^=/V] 77^2-*^/Vft K (78.7 mg, 
0.199 mmol) 3> h/^^ (10 mL) fc|g$¥L % I> JJ 7^^/^^.^^^ V fl'ti&k* 
*J-fV (199 mg, 0.594 mmol) Sr^T, 80°CT'1^5f^# bfc D RjJ&M^^^ffT 

=1/1) ^Tift^U 3- {5- [6- ( 1 - k Kn ^V- 1 - 7*^ ^) -2, 
4-tf^. (^ h^X* h^ciy) -7^—)V\ y^ls-Z — iM 7 ? V A&t* Tvls (99.5 
mg, 100%) 3r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.25 (d, J = 4.1 Hz, 1H), 3.39 (s, 3H), 3.49 (s, 
3H), 3.77 (s, 3H), 5.10 (s, 2H), 5.20 (s, 2H), 5.94 (d, J = 4.1 Hz, 1H), 6.02 (d, J = 
15.7 Hz, 1H), 6.34 (d, J = 3.4 Hz, 1H), 6.62 (d, J = 3.4 Hz, 1H), 6.83 (d, J = 2.4 Hz, 
1H), 7.06 (d, J = 2.4 Hz, 1H), 7.13-7.30 (m, 5H), 7.38 (d, J = 15. 7 Hz, 1H). 

(TM 6 ) _L|E"e# £> flfz. 3 - {5 - [6- (1-t KP^-l-7i^f;V) 
-2, 4-tf^ b^v^ h^riy) 7^~)V\ 77^-2-^^} T^V/^^f- 
>V (98.5 mg, 0.197 mmol) 9 J ~ 7V (lOmL) \Z.W&\,^ ^jf^UttJ* (105 mg, 
4.30 mmol) *Mk.X, SMT»5B#Wgl#Lfc 0 SJ^M^^7K^*P^T N S^n^vWc 

P!7A-Cf£*iU »jftSr«EETt?S*b % 3 -.{5- [6- (1-tf'n^-l- 
7s=^f^) -2„ 4-kf;* h^vO ^^—/V] !7^>--2 — f/W 

^n^^^^/V (51.1 mg, 57%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.46 (d, J = 4.3 Hz, 1H), 2.60 (t, J = 7.4 Hz, 
2H), 2.94 (t, J = 7.4 Hz, 2H), 3.39 (s, 3H), 3.46 (s, 3H), 3.67 (s, 3H), 5.08 (s, 2H), 
5.15 (s, 2H), 5.87 (d, J = 4.3 Hz, 1H), 6.08 (d, J = 3.3 Hz, 1H), 6.19 (d, J = 3.3 Hz, 
1H), 6.80 (d, J = 2.3 Hz, 1H), 6.89 (d, J = 2.3 Hz, 1H), 7.15-7.30 (m, 5H). 

(Ig 7 ) _h!B"C# fc> frifc 3 — {5- [6- (1 - t Kn^- 1 -7i=/Mf ;v) 
-2, 4-tf* h^ri/pi h^ris) 7x=;U] 77^-2 — { M ^usSlsWt*?- 
)V (51.1 mg, 0.113 mmoD — As (8 mL) lC?8$¥U Wk&M (0.2 mL) 

T s 60°CT*1.2^m#Lfc o RJtSa^Sr«EET"Tf*«Bb^ #fetLfcM^^WS 
^nv^77^- (i7 n n tJn /I/ ^ / —71^=20/1) fcTflfJftU 2 3 7 

(8.1mg, 20%) &#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.65 (t, J = 7.3 Hz, 2H), 3.00 (t, J = 7.3 Hz, 
2H), 3.30 (s, 3H), 3.67 (s, 3H), 5.27 (s, 1H), 6.14 (d, J = 3.1 Hz, 1H), 6.21 (d, J = 3.1 
Hz, 1H), 6.42 (d, J = 2.5 Hz, 1H), 6.60 (d, J = 2.5 Hz, 1H), 7.10-7.35 (m, 5H); 
APCI-MS (m/z): 381 (MH)\ 



irnmm 238] 

2-70^-6- (777^— 2 — 

2 3 8) 
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>0 7i^^f/V (1.32 g, 3.78 mmol) StM^S? (20 mL) fc$g#?U N- 

K (960 mg, 5.39 mmol) ^P^T N ^T?4 0 b7c 0 

iSfciOllqSftit h V l>A7jc^-elilI^gfc#-bfcfI, ^7K«SBfe^ h V 7J±xm$k 

(n-^=¥^:W@^^5M/=6/l~2/l) HiTftMU 2, 6— ^n^— 3, 5 - fcf ^ 
b^v^ f^r^) ^^^/Vi^^^^/l- (1.49 g, 92%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.52 (s, 6H), 3.73 (s, 3H), 4.20 (s, 2H), 5.23 (s, 
4H), 7.02 (s, 1H). 

(Xfl2) ±fBl?#&ttfc 2, 6 -v^n^e- 3, 5-tf.X h^v^ h^vO ^ 
(571 mg, 1.33 mmol) £r h/l^ V (20 mL) U MJ ^c^ — . 

sVt^T, 7 ^ v (97.6 mg, 0.372 mmol). bV * (S^fS? 3 *fls7t b ^) 
!7A (135 mg, 0.147 mmol) #5 J; XI bV 7**f->V (7 =7 is— 2 ;V) (2.00 mL, 

•6.35 mmol) ^P^T, 80°Ct?15Bf bfc D ^^^^|gfp^ yfcjo V 7 A7K 

^^px.t, m^i.mwmwx^rz.^ mmvtc 0 mm^^iju^x, 7^u^;v 

77^- (n-^drf-W®^^ ^71^=10/1—5/1) ^TJftMU 2 -^n^- 6 - (7 7 
>--2— T7P) -3, 5-H\X (7« h^v^ b^vO ^^^7Vg^^^-7l- (259 mg, 
47%) £r#7c: 0 

iH-NMR (270 MHz, CDCL) 8 (ppm): 3.39 (s, 3H), 3.53 (s, 3H), 3.69 (s, 3H), 3.78 (s, 
2H), 5.09 (s, 2H), 5.27 (s, 2H), 6.38 (dd, J = 0.8, 3.3 Hz, 1H), 6.47 (dd, J = 1.9, 3.3 
Hz, 1H), 7.01 (s, 1H), 7.48 (dd, J = 0.8, 1.9 Hz, 1H). 

(Ig 3) _b|B-t?# btlfc 2 - 7P^e- 6 - (7 7 I/- 2 — { ;V) - 3 , 5 - (^ 
b^rZypi b^^) 7 a^-jimm*^^ (27.5 mg, 0.0662 mmol) 7 — JV (8 mL) 

\ZMM U 3ft££g£ (0.2 mL) £t7JP^T, 60°C-<?1.2HtraWbfc o S^SrteT-CM 
lib, ^b^fc^S^WJl^ vr b 7*77 J — (7 uu^/UM,/^ 7 7-/^20/1) 
KXffim U 2 3 8 (8.6 mg, 40%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.71 (s, 3H), 3.75 (s, 2H), 5.77 (br s, 2H), 6.48 
(dd, J = 0.7, 3.3 Hz, 1H), 6.54 (dd, J = 1.8, 3.3 Hz, 1H), 6.67 (s, 1H), 7.57 (dd, J = 
0.7, 1.8 Hz, 1H); APCI-MS (m/z): 325, 327 <M-H)\ 

\MW\ 2 3 9] 

2- 6 - {77^y-2-^;V) -3, 5 - i^fc Kn *r*/7 - 

N-7°n fcVl^Tir h7 5 K (M2 3 9) 

^»!12 3 8 0Xfl2X?#E>^fc2-^n^-6- (7^^-2-^/P) 
- 3 , 5 - }?X (7* h h 7 ^^7VI^^ ^vU (58.6 mg, 0.141 mmol) ^ 

xb7tKn^^>-(2mL) i: t< ^ / — 7^ (4 mL) (Dm^WM^WM U lmol/LTkit 
-fbP^!7A7kf« (1.00 mL, 1.00 mmol) ^1JUx.X, 60°C^5H#P H W# bfc D ^jS^ 
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v vj*7kmmx*mftvt^M7k$m-r v v y j^xmM^ 0 mm^mmTx^v^ 

2 -y*u^r- 6 - (7?y-2->f^) -3, 5 — tr* M b*^) = 

/VfW£ (49.7 mg, 88%) £r#fc D 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm); 1.75 (br s, 1H), 3.39 (s, 3H), 3.53 (s, 3H), 3:83 
(s, 2H), 5.09 (s, 2H), 5.27 (s, 2H), 6.42 (br d, J = 3.3 Hz, 1H), 6.48 (dd, J = 1.8, 3.3 
Hz, 1H), 7.02 (s, 1H), 7.50 (br d, J = 1.8 Hz, 1H). 

(X*S2) ±mxnhfhfc2-zfu^-6- (77y-2H/H -3, 5-tf* (y 
h^ci/-* f^vO ~7^=^^W (27.4 mg, 0.0683 mmol) h^t Fo77^ (2 

m L) ^fg^fU 1-t Kn^^/hP7^;l"*ft* (35.0 mg, 0.229 mmol), 
1 — [ 3 — (v 5 ^ ^vV-T 7 ) tW] — 3 — =^=?-;V%;V7$ X K • ^MM. (60.3 

mg, 0.315 mmol) feJ:t;7n Jf/VT ^ V (0.0120 mL, 0.146 mmol) ^DiT^ 

■^f^y^ — (n— ^f-^/^^^/^4/1) ^TltS^b, 2- [2-^n^-6- {-7 
7^-2-^^) -3, h^) -N-^nfeVKT 

ir >T 5; K (20.0 mg, 66%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.87 (t, J = 7.0 Hz, 3H), 1.48 (tq, J = 7.0, 7.0 
Hz, 2H), 3.19 (dt, J = 7.0, 7.0 Hz, 2H), 3.40 8s, 3H), 3.55 (s, 3H), 3.68 (s, 2H), 5.11 
(s, 2H), 5.29 (s, 2H), 5.39 (br s, 1H), 6.40 (dd, J =. 0.8, 3.3 Hz, 1H), 6.48 (dd, J = 1.9, 
3.3 Hz, 1H), 7.03 (s, 1H), 7.48 (dd, J = 0.8, 1.9 Hz, 1H). 

(X@3) ±.mxnbtbfz.2- [2-^n^e-6- .(7 7^-2 — fM -3, 5- 
l?X J^v-^ h^rv-) ~7.au=-;v\ -N-^n tVl/T-fe hT^ K (18.8 mg, 0.0425 
mmol) ^x^y-;i/ (6 mL) fc$g#?U mSSt (0.2 mL) ^Bx.T, 60°C-ei.2B#^ 

7^/^ * 7 -7^=20/1) KXmm L, -fb^ 2 3 9 (8.5 mg, 56%) £#fc 0 

iH-NMR (270 MHz, CDCb) 8 (ppm): 0.88 (t, J = 7.0 Hz, 3H), 1.49 (tq, J = 7.0, 7.0 
Hz, 2H), 3.21 (dt, J = 7.0, 7.0 Hz, 2H), 3.66 (s, 2H), 5.48 (br s, 1H), 6.12 (br s, 1H), 
6.29 (br s, 1H), 6.51 (dd, J = 0.7, 3.3 Hz, 1H), 6.54 (dd, J = 1.6, 3. 3 Hz, 1H), 6.67 (s, 
1H), 7.56 (dd, J = 0.7, 1.6 Hz, 1H); APCI-MS (m/z): 352, 354 <M-H)\ 

imi&m 2 4 0 3 

2- [2 --7*n^r- 6 - (77y-2-^/V) -3, 5-v?t Kn^r^x^] - 
1- — f/U) =c?Jl/ (»2 4 0) 

(~XM 1 ) m=WM 2 3 9 (DJLM 1 Xn htlZ) 2 - ^n* - 6 - {y^^~2 — i ;V) 
-3, 5— If* (y f^i/y b^rv^) y ^—jVg&k (5 1.6 mg, 0.124 mmol) V =7 
t Kn77^ (4 mL) KBM L, 1 — t K n ^ h V T V*—;V • zMW. (80.9 

mg, 0.528 mmol), 1 - [ 3 - (v^ ^VKT ^ / ) 7p fcVR] - 3 v> 
5; K • M^M. (150 mg, 0.781 mmol) fc^^ V (0.0250 mL, 0.292 mmol) 
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^*BX.T, &mr?6f$fflffifrVf£. 0 Rj&m&yofcfr&lXiX-X^ ^nn*/i/^tUL 

/ffcSfcic^vl^l/l) fcTSfiftU 2- [2 — :/n^E— 6 - (7 7 is— 2 —J su) -3, 
5— tf.x (7 h^cis* h^ris) r7a^/k] -1- (fc'pP^-l-f/H S > 
(57.7 mg, 91%) 3r#fc«, 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.75-2.05 (m, 4H), 3.37 (s, 3H), 3.38 (t, J = 6. 
7 Hz, 2H), 3.48 (t, J = 6.7 Hz, 2H), 3.52 (s, 3H), 3.69 (s, 2H), 5.07 (s, 2H), 5.26 (s, 
2H), 6.42 (dd, J = 0.8, 3.3 Hz, 1H), 6.45 (dd, J = 1.8, 3.3 Hz, 1H), 6.98 (s, 1H), 7.48 
(dd, J = 0.8, 1.8 Hz, 1H). 

(H-2) _hfB-e#btlfc2- [2-^n^E-6- (^^^-2 — f/k) -3, 5- 
tr* h^v^ h^>0 7a=/l>] -1— (fc°n !Jv'y-l-^^) S > (55.9 
mg, 0.119 mmol) (6 mL) fcfi&fU jftlftgfe (0.2 mL) Sr^B^T, 60°C 

7 {?vu *;kis/^ ^ / — /U=9/l) fcTttSS U ik&m 2 4 0 (47.6 mg, 100%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 01.80-2.05 (m, 4H), 3.42 (t, J = 6.7 Hz, 2H), 3. 
51 (t, J = 6.7 Hz, 2H), 3.70 (s, 2H), 6.05 (br s, 1H), 6.50 (br s, 1H), 6.51 (dd, J = 1.9, 
3.3 Hz, 1H), 6,54 (dd, J = 0.8, 3.3 Hz, 1H), 6.64 (br s, 1H), 7.53 (dd, J = 0.8, 1.9 Hz, 
1H); APCI-MS (m/z): 366, 368 (M+H)+. 

immm 241] 

2— [2— 7*v^r— 6— (^7^-2 — i ;V) —3, 5-^tFo^7x^] — 
N, N-v^^VKT-fe KT 5: K Uk&tfo2 4 1) 

(Xfll) MMM 2 3 9(Dlglt#f)tb§ 2 —^U^Er- 6 - (77^-2 i }V) 

-3, 5 — fcT* (7 hurl's* b^v-) ^ct^/^Bfe (51.6 mg, 0.124 mmol) ^"rh9 
t Kn77V (4 mL) U 1-tKo ^ ^ h y T /V • tKSi^ (73.2 

mg, 0.478 rnrnol), 1 - [ 3 - (v 5 ^ ^-?VT 5 7) tVP] - 3 -^=?-;V$j ;Vi$ I? 

4 5 K ■ k&£fr (140 mg, 0.728 mmol) fci^xf^T^y (0.0300 mL, 0.290 
mmol) Sr^B^Ts ^M^6B#^^# bfc c RjSS^*fc*SrJn^.T^ ^on*/VAt 

ttm b/c 0 waiasria^^t;-?- b y ? A 7 K^m?»b^@L Mtkw-^- h y «>^-e 

n n jJn/^A/7 ? y — /^=100/1) ^Tffi^U 2- [2— t/n^E— 6- (^^^-2- 
-f/i>) -3, f^fV) 7i=/V] -N, N-^xWtf7 

5 K (59.1 mg, 100%) &r#fc 0 

iH-NMR. (270 MHz, CDCI3) 8 (ppm): 1.13 (t, J = 7.1 Hz, 3H), 1.14 (t, J = 7.1 Hz, 
3H), 3.29 (q, J = 7.1 Hz, 2H), 3.38 (s, 3H), 3.39 (q, J = 7.1 Hz, 2H), 3.52 (s, 3H), 
3.73 (s, 2H), 5.07 (s, 2H), 5.26 (s, 2H), 6.39 (dd, J = 0.8, 3.3 Hz, 1H), 6. 44 (dd, J = 
1.8, 3.3 Hz, 1H), 6.98 (s, 1H), 7.47 (dd, J = 0.8, 1.8 Hz, 1H). 
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tDg2) -hfB"C#b^2- 6- (77^-2-^^) -3, 5- 

tf^ Jsdp-v^ b^vO 7x^;k] -N, N — i?xf^Tt hT 5 K (57.9 mg, 0.123 
mmol) /> (6 ml) tMU, (0.2 ml) MJ^T N 60°CT?1.2B#f?0 

p p tJn/I/A/^ * J —/V=9/l) fcTff^U 2 4 i. (41.6 mg, 92%) ^r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.16 (t, J = 7.0 Hz, 3H), 1.18 (t, J = 7.0 Hz, 
3H), 3.33 (q, J = 7.0 Hz, 2H), 3.42 (q, J = 7.0 Hz, 2H), 3.75 (s, 2H), 6.09 (br s, 1H), 
6.40-6.50 (m, 3H), 6.79 (br s, 1H), 7.52 (dd, J = 0.8, 1.8 Hz, 1H); APCI-MS (m/z): 
368, 370 (M+H)+ 

mmm 242] 

2— [2— ^p^e- — 6— (y^i/— 2— 4 ;v) —3, 5-v 5 tKn^^7,x=;v] — 
N- (3, h^-Zs?^^ M TirKT^K (ft^2 4 2) 

(Igl) 1»J2 3 9©XglTr#b^5 2-^n^-6- (7 7^-2-^/1/) 
-3, 5 — tr* h^r^ °7^~/V&fl8t (52.9 mg, 0.127 mmol) ^rrh7 

k>n77V (4 ml) teS&ff U 1 — t Kn^S/^y^ H P ■ tJoFp^' (86.1 

mg, 0.562 mmol), 1 - C 3 - (v 5 ^ 5/) fcM - 3 

^5: K.-ifiifeia (169 mg, 0.882 mmol) *3«fctJ*3, b^T^y^ (58.2 mg, 

0.380 mmol) S^HX-T, ^^6B#r^# b/h D Sifc^^&lzlTfc&Jn&T, ^ppt}^ 

V J*X*&m U ^^Sr^BETT*©* bfc c tb^fcaS^Mfl ^n^^77^ 
— (^ p p 75\/UJ\/?t % J • — /l^=100/l) ^TfiMU 2- [2-^P^t- 6 - (~7 ? >- 
-1—^7V) -3, (^h^riy^h^^) JV\ — N — (3, 

h^v-^-zk) T-fe h75K (77.7 mg, 100%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.41 (s, 3H), 3.55 (s, 3H), 3.74 (s, 3H), 3.76 (s, 
3H), 3.82 (s, 2H), 5.12 (s, 2H), 5.30 (s, 2H), 6.22 (t, J = 2.3 Hz, 1H), 6.45 (br d, J = 
3.3 Hz, 1H), 6.49 (dd, J = 1.6, 3.0 Hz, 1H), 6.69 (d, J = 2.3 Hz, 2H ), 7.06 (s, 1H), 
7.08 (br s, 1H), 7.50 (dd, J = 0.7, 1.6 Hz, 1H). 

(X@2) _b|BT?#b*l//t2- [2-^n^E— 6- (7*7 is- 2. — f/V) -3, 5- 
tf* h^r-y) ~7 ^=^;V] -N- (3, 5 - v 5 ^ h ^i/7 T-fer f 

75 K (77.2 mg, 0.140 mmol) 7 — (6 ml) l£$g$?U (0.2 ml) £r 

mk.x, 60°c-ei.2B#^ti#bfc o Kjftm&mzTxmm^ nh^ttmm^mnm 

^pvf.^77^ (^pn$M/^^;wV=9/l) ^TftMb, ft^ft 2 4 2 
(35.6 mg, 63%) Sr#/t„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.77 (s, 6H), 3.83 (s, 2H), 5.86 8br s, 1H), 5.89 
(br s, 1H), 6.23 (t, J = 2.1 Hz, 1H), 6.56 (d, J = 1.3 Hz, 2H), 6.68 (d, J = 2.1 Hz, 1H), 
6.72 (s, 1H), 7.07 (br s, 1H), 7.59 (t, J = 1.3 Hz, 1H); APCI-MS (m/z): 446, 448 
(M-H)-. 

[|H«ij2 4 3] 



-219- 



WO 2005/063222 



PCT/JP2004/019742 



6 — y^u^E— 4 — (7 7 2 —^/1^) — 5 — ( 2 — ^ h^v^TVW) 1 , 

3 -i?Hr*r-A' (Jk&m 2 4 3) 

(Igl) ^Ifj 2 3 8 ©Ig 2.T#&|15 2 - ^o* - 6 - (77^-2 ( ;V) 

-3, b^SO* f^r^) ~? ' au=^;V^^^^-jV (195 mg, 0.470 mmol) £r 

>f7t KP77V (15 mL) Ml^fU ^^0°C^-T?7^*Pbfcm s zK*fbT/V^ = 
VJ»y<?f7-J* (28.3 mg, 0.746 mmol) ZMzlX, I^M^3B#^*# Lfc 0 RlSS^ 

7-f — (n-^^f-^/f1^^7V^=2/l) ^Tft^U 2- [2-7^^-6- (77 
^-2— f/l') -3, 5 — h^vO 7cr^^] — /V (118 mg, 

65%) Sr#fc 0 

iH-NMR (270 MHz, CDCI3) S (ppm): 1.43 (t, J = 6.1 Hz, 1H), 2.99 (t, J = 7.3 Hz, 
2H), 3.37 (s, 3H), 3.54 (s, 3H), 3.80 (dt, J = 6.1, 7.3 Hz, 2H), 5.06 (s, 2H), 5. 27 (s, 
2H), 6.37 (dd, J = 0.8, 3.3 Hz, 1H), 6.50 (dd, J = 1.8, 3.3 Hz, 1H), 6.94 (s, 1H), 7.52 
(dd, J = 0.8, 1.8 Hz, 1H). 

(IS2) ±IB-e#btb5 2- [2-7*n^--6- (7 7^-2-^) 3, 5- 
tf* (7* b^v^ h^r-v-) 7cn~/W] jV (117 mg, 0.303 mmol) SrN, N — 

^/f;^;^T5 K (5 mL) fci§#PU ^SrO'C* T^*P L-7cfJL 60%7kSfHfcT- 

h y ^^i^tt^tS:^ (64.9 mg, 1.62 mmol) *3j;tJ«H pfctf'/l' (0.0570 mL, 0.916 
mmol) ^n^.T. tfi4tf#tU 80#raWLfc o SlSi^WiW^/- 
/l^P^tT, ^ n n 7jN/l^-ettt±} Lfc 0 ^Jl^fPi^^ h V *7^7ki%mx>ffi&L, 

2- (77^-2 f/l^) -3- (2-^ -1, 5 - \f* (?*h*c-> 

pt. hdrv-) ^^i£>- (97.0 mg, 80%) £r#fc 0 . 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.90-3.10 (m, 2H), 3.29 (s, 3H), 3.36 (s, 3H), 
3.40-3.60 (m, 2H), 3.53 (s, 3H), 5.05 (s, 2H), 5.26 (s, 2H), 6.36 (dd, J = 0.7, 3.3 Hz, 
1H), 6.49 (dd, J = 1.6, 3.3 Hz, 1H), 6.93 (s, lH), 7.51 (dd, J = 0.7, 1.6 Hz, 1H). 

(Ig3) ±mx%hflf^4-^n^- 2- (77^-2-^/V) -3- 
^-y^^-)V) -1,5- tfX h dri/^ h^ris) ^i^if ^ (46.1 mg, 0.115 mmol) £r 
^ J—JV (6mL) ic^flPU iti&H (0.2 mL) %JP^T. 60 o C-t?1.2B#r^# Lfc 0 

A/^ ^ 7 -7l-=20/l) ^T*tM U flS^lfc 2 4 3 (24.8 mg, 69%) £r#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.96 (t, J = 7.9 Hz, 2H), 3.30 (s, 3H), 3.52 (t, J 
= 7.9 Hz, 2H), 5.59 (br s, 1H), 5.77 (br s, 1H), 6.52 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 
(dd, J = 1.8, 3.3 Hz, 1H), 6.61 (s, 1H), 7.60 (dd, J = 0.7, 1.6 Hz, 1H); APCI-MS 
(m/z):311, 313 (M"H>. 

imnm 244] 
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6— ^$-;V— 4- (77^- 2 — -f/l>) -5 - (2— ^ h^v^^/l^) ^^if^— 1, 

3- ^-;U (^2 4 4) . 

(Igl) HM!l2 4 3(^)Ig2 -e#b^7c4-^n^e- 2- (77^-2- iM 
- 3 — ( 2 - ^ h ^v-^^vV) - 1 , 5 - If .X b ^rv^ b ^^if (50.0 mg, 
0.125 mmol) & h/^^ (5 mL) fc$g#¥U fy^W-^X (0. 100 mL, 0.342 
mmol) 43«fcTJ«lf^ ( h V ~o- h » ^WMlW? p!1K (10.4 mg, 

0.0130 mmol) M«T^360#^«# b7t D SJSM^^ISm^ WfcT 

77^- (^pn/jN/l/^'^tflU 2- (77^-2 i/V) -3- (2-^h 

^V^^/H -1, (^ b^rvO -4-lf=/W<V-tfV (39.3 mg, 

90%) £r#fc Q 

iH-NMR (270 MHz, CDCla) 8 (ppm): 2.82-2.92 (m, 2H), 3.24 (s, 3H), 3.36 (s, 3H), 
3.35-3.45 (m, 2H), 3.49 (s, 3H), 5.06 (s, 2H), 5.20 (s, 2H), 5.53 (dd, J = 2.2, 11.7 Hz, 
1H), 5.61 (dd, J = 2.2, 17.8 Hz, 1H), 6.33 (dd, J = 1.0, 3.3 Hz, 1H), 6. 48 (dd, J = 1.8, 
. 3.3 Hz, 1H), 6.71 (dd, J = 11.7, 17.8 Hz, 1H), 6.88 (s, 1H), 7. 51 (dd, J = 1.0, 1.8 Hz, 
1H). 

(X®2) ±IB-e#b^fc2- (^7^-2--T/V) -3- (2-p< 
-1, 5 -\fX (7* b^rv^ h^cf) -4 — tf~/W<^if^ (39.3 mg, 0.125 mmol) 

— /!/ (lOmL) tftbs 10% ■J*?*?*? J±lMm (34.2 mg) ^tJx.T s tK*#H 

mm.-?4&i%mytw^fto Rfoffii&m&mmi^ Mm&$mTx»mmvfr 0 #b 

^fc^^r^^ji^n-^ h^'7^-f — (n--^1?->7g^^^v^=2/l) ^T)|t®JU 

4- ^^/1—2- (77 V- 2—4/1') -3- (2-^ h^v^^/lO -1, 5— If 
^ ^<^> (19.6 mg, 45%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 2.76-2.90 (m, 2H), 3.25 (s, 3H), 3.35 (s, 3H), 3.30-3.45 (m, 2H), 3.50 (s, 3H), 
5.02 (s, 2H), 5.22 (s, 2H), 6.32 (dd, J = 0.8, 3.3 Hz, 1H), 6.48 (dd, J = 1. 8, 3.3 Hz, 
1H), 6.84 (s, 1H), 7.50 (dd, J = 0.8, 1.8 Hz, 1H). 

(X@3) ±fB-e#e>tL7c4-^^7V- 2- C7y^-2 — f /U) -3- (2-^b 
^y^^-)V) — 1 , 5 - tr* h^^^ b^rvO > (17.0 mg, 0.0485 mmol) 

/ 1 — (6 mL) \zMffi U (0.2 mL) &1mk.X, 60*0? 1.29$ fflfflfr bfc 0 , 

TO^iffTT'ili U # bttSS^il^ n-7h^77^- (^ n n tJn/P 
A/^ * 7 — /^=20/l) mTf*®JU 2 4 4 (8.2 mg, 64%) £#7c„ 

iH-NMR (270 MHz, CDCL) 5 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.70-2.90 (m, 2H), 3.27 (s, 3H), 3.36-3.50 (m, 2H), 4.91 (br s, 1H), 5.37 (br s, 
1H), 6.34 (s, 1H), 6.47 (dd, J = 0.8, 3.3 Hz, 1H), 6.54 (dd, J = 1.8, 3.3 Hz, 1H), 7.58 
(dd, J = 0.8, 1.8 Hz, 1H); APCI-MS (m/z): 261 (M-H)\ 

• imi&M 2 4 5] 
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3, [5- V J * 7 7^-2-^^] ~7 

;vwm.* ^-fls OffrcHfc 245) • 

(X5gl) 3, Ko^v / 7x^»^ (5.0 g, 27mmol) ^no^ 

(0.15 L) ^fg$?L. N, N-vM^n bf/Vcn.^vl'T 5 > (14 mL, 80 mmol) *5 
£•0?^ n n ^ ^Vl^ ^/^— TVl' (5.6 mL, 60 mmol) ' %MzlX, 120#f H W# L7c 0 
^OSW'Tk (0.10 L) ^iTMLfc 0 ^SSr^fP^TK*^- > 17 17AtM» 

(o.iol) -?i5fc#xfcm. fetai»7-by ^-VCftflfeU l^^ffiT-e©5feLfc 0 # 

nfc^S &r v" V % FA'* 7A^Pvf^y7^- (It^^Wn- >-=l/4~ 
2/1) ^Tift$^U N 3, 5-« b^vO (4.1 g, 56%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.47 (s, 6H), 3.56 (s, 2H), 3.69 (s, 3H), 5.14 (s, 
4H), 6.62-6.66 (m, 3H); APCI-MS (m/z): 269 (M-H)". 

(X©2) JtfBT#b^3, (p< h^rv^ b^vO 7 ^^/V'gfcBM ^ (3.0 

g, 11 mmol) ^EtftK* (0.15 L) IE*»U N-^ata^SI^K (2.0 g, 11 
mmol) ZtoitX, 80#f»m5»^ bfc D ^^&^£-^£P UfcfK ^ffTT'M 

;Wn-^^fy=l/2) ttftlb, 2-7n*-3, 5-tT> U b^) 
^^/Pg^^/V (3.7 g, 97%) £r#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 3.47 (s, 3H), 3.51 (s, 3H), 3.71 (s, 3H), 3.78 (s, 
2H), 5.14 (s, 2H), 5.22 (s, 2H), 6.69 (d, J = 2.6 Hz, 1H), 6.81 (d, J = 2.6 Hz, 1H); 
APCI-MS (m/z): 349 ( 79 Br), 351 ( 81 Br) (M+H) + . 

(X©3) 2- (1, 3-5?t*y7^-2-^l') :7^>- (1.0 g, 7.1 mmol) ©f h 
7t Ko77V (10 mL) ^^^r-78°C^-e^P l.emol/Ln-^/k y ^*7^ On- 
^^f-^^ (4.5 mL, 7.2 mmol) «TU 3B#P H W#Lfc 0 E^Mt^fift b V 
^/UXX (2.6 g, 7.9 mmol) ^ITU m.UtiXW& L&a* £>5B#PbW# Lfc 0 KJfc 
^#/^ 7 J< (10 mL) »^T N g^oc^/V (50 mL) ^tttBLfc D WliJf 

u^r h^77xf- (a-^deih^~@|^^^Wn-^^f-^=l/20) ^Tfti^U 
^/V[5- (1, 3-^77^-2-^/V) 79>-2-^]^X (2.3 g, 75%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.89 (t, J = 7.3 Hz, 9H), 1.07 (t, J = 7.9 Hz, 
6H), 1.26-1.61 (m, 12H), 3.98-4.16 (m, 4H), 5.99 (s, 1H), 6.43 (d, J = 3.0 Hz, 1H), 
6.48 (d, J = 3.0 Hz, 1H). 

(Ig4) Ii2t#M2-7P ; t-3 ) , 5-tfX (;* h^rv^ h^vO :7^- 
/HSSfeP 1 ^^ (3.7 g, 11 mmol) £r h/Vrc^ (0.20 L) ^feU X^3-?#b*b5 h 
[5- (1, 3~^^y9>-2 — 7 7^-2-^] *X (4.6 g, 
11 mmol). MJ^ (^-<V^p7*^T*fe fy) vV^v^A (0.92 g, l.O mmol) *5 
XXf h P7x=/l/*^7>fy (1.1 g, 4.0 mmol) ^jfiT?0.5^ffiii# UfcflU 
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t*mm^it 0 nbfhtcm^&T-t h ^ (50 mD \-mmi^ 3moifm.m (1.0 mD & 
m^xmmmw^o KmrnzmmM^^-i- > y 7^*$^ do mD ^d^t n 

^BET^iSfg U «|g?SSr@^^^/v (0.10 L) -TrttttSbfCo MiM&lfrfti^TkSi 
MJ ^atK^ (50 mD -e»bfc# s 2&7k«T- h y ^A-e$aftU- ^Sr^ 

/n-^drf-^l/lO—^^^/V') KlTfti^U 2 - ( 5 -$^^;W7 7 7- 2 
- 3 , 5 - tf7 (t< b 3^7^ b 3^7) 7 ^~7i/g1^M (2.3 g, 64%) £r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.43 (s, 3H), 3.49 (s, 3H), 3.66 (s, 3H), 3.70 (s, 
2H), 5.16 (s, 2H), 5.20 (s, 2H), 6.69 (d, J = 2.3 Hz, 1H), 6.74 (d, J = 3.6 Hz, 1H), 
6.84 (d, J = 2.3 Hz, 1H), 7.31 (d, J = 3.6 Hz, 1H), 9.58 (s, 1H); APCI-MS (m/z): 365 
(M+H) + . 

(X?M5) X$£4^#b^fc2- (5 -tM^/77 7 7- 2 — f ;V) -3, 5 -If 7 
h \- 3r-7) y ^^^W-^.^ (53 mg, 0.15 mmol) 1 , 2 — v>7 n n 

^77 (2.0 mL) H:*#U ^-/VTfryi/ (0.03 mL, 0.34 mmol) ttl^T, JPi&Syjft 

MJ^ (130 mg, 0.60, mmol) 13NFKti#Ufe„ R^^^0°C^Tr^ 

lmol/Li&@£, IfifP^Sfe*^^ b y ^^TK^^.tt^l^Pmb^ b y !7 A7K^^Hi 

Lfc^. mtmsit- b y 17 A-e^ u mm^umrxm^ u 3 , 5 - tr * 

h^v^ h^rV) -2- [5- &/U7$s V / * <7-/U) •79^-2-4/1/1 7^~ 

A^m* ^-/^nfro nz>foittt&m**9 (1.0 mD ^$fu 
4^oirhm^m(D i, a.omD mjx.t. 2mmmwvtL 0 r 

mm^ma^m^m^^v ^^7km^x^m\^f^, mm^^-^xsm^L-r^ w 

^fjf 7n-^ f777 7^~ (^/^nnW=l/4) ^TltSU ft##J2 4 
5 (23 mg. 44%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 3.26 (m, 2H), 3.39 (m, 2H), 3.53 (s, 5H), 3.72 
(m, 2H), 4.01 (m, 4H), 4.39 (s, 2H), 6.27 (d, J = 2.3 Hz, 1H), 6.30 (d, J = 2.3 Hz, 
1H), 6.40 (d, J = 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H); APCI-MS (m/z): 348 (M+H)+. 

mmm 2 4 6] 

3, 5-^tKn^-2- (5- {N- [3-.W$^/I/-l-^) 7n t:° 
>V\ TXSt^M 77V- 2-4 fis) 7 ai~A<ig&k*' , f-A> (ft&Vo 2 4 6 ) 

2 45 h IrJ^JC LT n ili 2 4 5 CQX^4 2 - ( 5 -3ft/l^ /V 

77V- 2 — f/k)-3, 5-tf7(^ b^v^ h^S') 7c*=/H0sgb*?vl' (53 mg, 
0.15 mmol) 7>6> s l-(3-7^77°n tVV) ^ tf^J—tV (0.03 mL, 0.25 mmol). 
b V T-fe h 77K*fl^ 17 SIT" h y 7 A (72 mg, 0.34 mmol) *5 «fc 1 , 2 - -77 n 
nx^y (3.0mL) SrfflV^T. 2- (5- {N- [3- W^^-l-^f/>) 
7nt°/W] 777-2 — f/lV) -3, 5-tf7 (^h^-7^>^"7) 

7 * ^/vB^gfc^ ^/7^r#7b 0 $ b fc# ibtif^^ £r * & J (1.0 mD *3 =fc tJ< 
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4mol/Lte7K*(^ 1 , (1.0 mL) T-#m U-fb-^Nfc 24 6 (20 mg, 

35%) &nr-o 

!H-NMK (270 MHz, CD 3 OD) 5 (ppm): 2.31 (m, 2H), 3.52 (s, 3H), 3.72 (m, 4H), 4.26 
(s, 2H), 6.26 (d, J = 2.1 Hz, 1H), 6.32 (d, J = 2.1 Hz, 1H), 4.38 (m, 2H), 6.36 (d, J = 
3.3 Hz, 1H), 6.67 (d, J = 3.3 Hz, 1H), 7.52 (m, 1H), 7.67 (m, 1H), 9.01 (m, 1H); 
APCI-MS (m/z): 386 (M+H) + . 

imnm 247] 

3 , 5 — v>fc Kp^- 2 - { 5 - [N- (3 —^esufc y y ~fu \f;V) 757 ^ <f-?v\ 
yy^—2 f/W •? ^~7Vf$m.^=3~jV ({^24 7) 

MMM 2 4 5b IrMH^ UTs WfcM 2 4 5 <Z5X©4-C#fctL/t 2 - (5 -tJn/I^/I- 
y y l/- 2 -- T M - 3 , 5 - tr* (y b v^y b *c vO ~7 ^ =-^%m.t ^JV (64 mg, 
0.17 mmoD 7> N 4- (3-T^7^o tVP) ^r/U& ]) 1/ (0.05 mL, 0.34 mmol) 
bs b V T-fe h^v^Tk*^^^*^- hp >7i» (l50mg, 0.71 mmol) *5«fct*l, 2-v 5 
jruu^fls (2.0 mL) £rffll^T. 3, 5 - fcT* (y h^y b=¥vO -2- {5- 
[N— (3-^;^yy/D^) 7^/^f;H yyl/— 2 — f/W y 
y ^£r#fc p # b tLfcfb^.fe £r y ^ y ' A' (1.0 mL) 38 J; IMmol/Li^byKlit <D 1 , ■ 

(1.0 mL) 2 4 7 (35 mg. 51%) <gr#fi 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 2.18 (m, 2H), 3.23 (s, 2H), 3.27 (s, 3H), 3.54 
(m, 4H), 3.80 (m, 4H), 3.98 (m, 4H), 4.27 (s, 2H), 6.24 (d, J = 2.1 Hz, 1H), 6.27 (d, J 
= 2.1 Hz, 1H),,6.35 (d, J = 3.3 Hz, 1H), 6.66 (d, J = 3.3 Hz, 1H); APCI-MS (m/z): 
405 (M+H)+. 

immmz 4 s] 

2- {5- [N-Tir^/P-N- (3-^/^lJ/ynt» 7 5/ ^^] yy^ 
-2 — f;W -3, 5 -i>t KP^v-^^^/^gfy f-Ar (ik&!%}2 4 8) ' 

(is 1 ) mmm 247 Titers 3 , 5 - tr* ^v-y h - 2 - { 5 - 

[n - (3 —^/uft y y \f;v) t 5 y y ^vi/] 77^-2--f/H ^.jv^m. 

y^/V (46 mg, 0.094 mmol) ^nn^^^ (1.0 mL) M?L, 

y t°U v 5 ^ (20 mg, 0.16 mmol) IS^XlW&^k (0.1 mL, 1.1 mmol) ^Px.T s 20 

^TO#Lfc 0 50«^y n ntfc/W^ J;tJ«^nx.T^L/c 0 ^11® £r2mol/Li£gg, 

— (y * y — /W^ P P 7}s7l/A=l/9) KLTfti^U 2- {5 - [N-T-fe^-A-N- (3 

-^-/i/Tjsy y bf/p) y s; y y =f-/v\ y^^-2-^M -3, (y b^r 

v^y h^vO /^^y^A (45 mg, 89%) £r#7t 0 

APCI-MS (m/z): 535 (M+H)+ 
(It2) »Ml<Z)XfS4 ilH^^LT, _LfBT'#fetLfc2- {5- [N-Ti?^ 

/>-n- (3 -^/v/^y y 7d tv^) 7^;/^f;v] yyi/~i — iM -3, 5- 
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O K^r^y h^vO /U^^^^/U (45 mg, 0.084 mmol) ^fe, 4mol/L 

mfhvKii <£> 1 , A-^^>mm (1-0 mL) 38 £X** * / -/^ (1:0 mL) £rfflV^T, 
{b^^ 2 4 8 (25 mg, 67%) £r#7t 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 2.10 (m, 2H), 2.24 (s, 3H), 3.25 (s, 5H), 3.54 
(m, 4H), 3.80 (m, 4H), 3.98 (m, 4H), 4.59 (s, 2H), 6.24 (d, J = 2.1 Hz, 1H), 6.27 (d, J 
= 2.1 Hz, 1H), 6.35 (d, J = 3.2 Hz, 1H), 6.66 (d, J = 3.2 Hz, 1H); APCI-MS (m/z): 
447 (M+H) + . 

2 4 9] 

3, (5- {N- [3- ( 2 -tt V tfn V v 5 ^- 1 —/WO 

2 4 5 <t LT, H»!l 2 4 5 <Z>X@4 ^?#b^fc 2 - ( 5 -tfvl^/V 

77^-2-' - 3, 5-t*X(^ fdri/^ h^rvO ^^-/^^^ (70 mg, 

0.19 mmol) 1 - ( 3 -T ^ 7 fcVk) -2 -t'ny (0.05 mL, 0.36 

mmol). MJT-fef ^TklPt^ 17 iff ^ h V V ^ (150 mg, 0.71 mmol) fciO^l, 2 
-i^nn^^ (3.0 mL) £rH!V^T, 3, (7 h^v^ h^rv-O -2 - (5 

_ { N _ [3 _ ( 2 -^-=3ry t°a U 1 — -^/V) tVV] T^^f/W 7^ 

^_ 2 -47V) 7^~Amm* T-si'&fflto $ 6> K^b^fcte-a^^ y * / a.o 

mL) ^^U4mol/hmt7m(Dl, (l.O mL) tML, fc&M 2 

4 9 (49 mg, 59%) £r#fc c 

iH-NMK (270 MHz, CD3OD) 5 (ppm): 2.20 (m, 4H), 2.43 (br s, 2H), 3.00 (br s, 2H), 
3.50 (s, 2H), 3.52 (s, 2H), 3.63-3.50 (m, 4H), 4.20 (br s, 2H), 6.31 (d, J = 2.2 Hz, 
1H), 6.69 (d, J = 3.3 Hz, 1H), 6.41 (d, J = 3.2 Hz, 1H), 6.35 (d, J = 2.2 Hz, 1H); 
APCI-MS (m/z): 403 (M+H) + . 

mmM2 5 0] . 

2- [5- -3, 5-^tKn^i/7 
^Asgmt'T'/l' (4k&S0d 2 5 0) 

(XfSl) MMM2 4 5(75Xm4-^#b^Lfc2- ( 5 -*/t-^:7 7 ^- 2 -^/^) 
-3, (y h^R^) ^ac^-7l/@^y <?-/U (250 mg, 0.69 mmol) ^ h 

/l^V (7.0 mL) &0^?U (^y^/l/^fvy) MJ7x=;^*7^ (520 
mg, 1.4 mmol) Sr^T, mmmffiTX\ 5H#IHHi#Lfc„ KJSf ^iffTT'iiU, 
#&ilfcSS^v / ^W7^7P^ F^'77^ (g^^/Wn---^ 1^=1/4 
~l/2) ttfSlU 3, (7 b^rv-y h^vO -2- [5- (3-^y- 

3- ^7^-/^0^- 1 1 — 77y-2-^/>] ^^—/i^g^y f-J^ 

(310 mg, 96%) £r#fc G 

!H-NMR (270 MHz, CDCI3) 6 (ppm): 3.44 (s, 3H), 3.49 (s, 3H), 3.60 (s, 3H), 3.79 (s, 
2H), 5.18 (s, 2H), 5.20 (s, 2H), 6.71-6.73 (m, 2H), 6.81 (d, J = 3.6 Hz, 1H), 6.87 (d, J 
= 2.3 Hz, 1H), 7.42-7.63 (m, 5H), 8.06-8.09 (m, 2H). 
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(Ig2) ±.mx*nbfafr 3 , 5 -If* Fdrv') -2- [5- 

dr-y— 3 -^^n/I^n^— 1 —fiM yy^-2 — ( ;V\ 7 * ^/Pfflsgfe 

^ j-sv (310 mg, 0.66 mmol) £r h/Vcc^ (io mL) fcSSfl? U ^ ( h P 7x^/1/ 
4 o^>>A CD ij K (45 mg, 0.049 mmol) *5«tT^h Uxf/^^y 
(0.81 mL, 4.9 mmol) ^fiT*10«F mMW l>lL 9* h&M 

77^- (^^^/Wn-^^i?-V=l/9~l/4) fcTfftRU 2- [5- (2— <^y* 
7 7V-2-^;V] -3, 5 - 7 c^/I/gj^ 

y^vw (210 mg, 68%) £r#fc„ 

iH-NMR (270 MHz, CDCla) 8 (ppm): 3.09 (t, J = 7.5 Hz, 2H), 3.36 (t, J = 7.5 Hz, 
2H), 3.40 (s, 3H), 3.48 (s, 3H), 3.61 (s, 3H), 3.63 (s, 2H), 5.10 (s, 2H), 5.17 (s, 2H), 
6.13 (d, J = 3.1 Hz, 1H), 6.37 (d, J = 3.1 Hz, 1H), 6.67 (d, J = 2.5 Hz, 1H), 6.81 (d, J 
= 2.5 Hz, 1H), 7.43-7.56 (m, 3H), 7.97-8.00 (m, 2H). 

(IMS) IIilOlg4t^l«tLT, _h|BT'#bttfc2- [5- (2 — 
sf/Uz^^M 7 7^-2-^;^] —3, 5— tr* (y b^rixy b^rvO 
y ^"/V (70 mg, 0.15 mmol) — ^ (1.0 mL) *5 ^XJ4molflM^^^<D 1 , 

(1.0 mL) Sr./BVVT\ fl&Qo 2 5 0 (50 mg, 88%) $:#fc 0 

iH-NMR (270 MHz, CDsOD) 8 (ppm): 2.78 (t, J = 7.3 Hz, 2H), 2.96 (t, J = 7.3 Hz, 
2H), 3.28 (s, 2H), 3.51 (s, 3H), 6.39 (d, J = 2.5 Hz, 1H), 6.41 (d, J = 2.5 Hz, 1H), 
7.37-7.51 (m, 5H), 7.92-7.94 (m, 2H); APCI-MS (m/z): 379 (M-H)\ 

immm 251] 

3, 5-^tKa^>-2- [5- (4-^WV7^y- 1 — f /vy ^/U) y^ 
f/l>] y^^/l^g^y^/^ Offr£4&2 5 1) 

ISffiftl 2 4 5 <k tt, HJfi^lI 2 4 5 ©Ig 4 T?# £> ftfc 2 - ( 5 - tfvy =• /V- 

7 9>-2 — (y h=3r^y h^vO 7^~jVB&k* l ?-fl' (67 mg, 
0.18 mmol) ^ b . N - y ^vl' 7^ (0.03 mL, 0 .26 mmol), hVT^h^r v'Tk 
Pft^b* b V «7 A (150 mg, 0.71 mmol) & J:TJ* 1 , 2-v J ^nn^>' (3.0 

mL) SrJBV^ 3, 5-fc!\X (y K^ixy h^rvO -2- [5- (4-y^/^t 0 -<^ 
i^- i — f/^y^H :7^>-- 2 -^/Kl 7*c=./i^Sfey ?vi'£r#fc: 0 c5b^#6> 
fbfzLit^^:, y * y — ^ (1.0 mL) & .fctMmol/Li&fbfcSf© 1 , 4 - v^^^ 
ft (1.0 mL) T«L, it&m2 5 1 (28 mg, 43%) 3r#7c„ 

iH-NMR (270 MHz, CDaOD) 8 (ppm): 2.96 (s, 3H), 3.02 (br s, 2H), 3.29 (br s, 3H), 
3.62-4.00 (m, 8H), 4.56 (s, 2H), 6.30 (m, 2H), 6.43 (br s, 1H), 6.81 (br s 1H); 
APCI-MS (m/z): 361 (M+H) + . 

imMM 2 5 2] 

2- [5- (N, N-i?iW$/^f;W) 7 7^-2-^^] -3, 
n^^^^yP^y^/V (\\&m2 5 2) 
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2 4 5 t HlJfilte LT, ^Jfe0!|2 4 5 (DX@41?#btbfc 2 - (.5-J}W5;/I/ 
77^-2 — f — 3 , 5-tf*(^ K=¥v^ F-^vO ^o^A^^^A- (58 mg, 
0.16 mmol) S^^vUT 5 ^ (0.03 mL, 0.41 mmol), b V Ti? }> df-^^SR-fb* 

9 (150 mg, 0.71 mmol) ^.fct^l, (3.0 mL) &:J1 

V^T, 2- [5- (N, N-^i^/VT^/^f/V) 2 — f/l>] -3, 5 - 

tf^ (7« K^i^ b^rv-) V ^=-7V^m.^^^Wtz. 0 ^b^nhflfc^^, * 
? J —)V (1.0 mL) *3 «t tMmol/L^ffczk'*^ 1 , 4 - v^^f" (1.0 mL) ^Vk 

SU fli^2 5 1 (21 mg, 39%) £r#fc„ 

iH-NMR (270 MHz, CDaOD) 5 (ppm): 1.33 (t, J = 7.3 Hz, 6H), 3.19 (q, J = 7.3 Hz, 
4H), 3.51 (s, 2H), 3.55 (s, 3H), 4.38 (s, 2H), 6.26 (d, J = 2.3 Hz, 1H), 6.73 (d, J = 3.3 
Hz, 1H), 6.28 (d, J = 2.3 Hz, 1H), 6.40 (d, J = 3.3 Hz, 1H); APCI-MS (m/z): 334 
(M+H) + . 

immm 2 5 3-3 

3, 5-v } tFn^-2- [5-'(kKn^W5;^^) 7 7^-2-^] 
•7 z=-;vm$t* f-fr (.fc&Wl 2 5 3) 

(Igl) ^ 2 4 5 ©I64*e#fcilfc 2 - ( 5-*/V5/V77y-2 f As) 

-3, 5— tT^ h^V^ F^rvO 7 x.=-AJg&k (50 mg, 0.14 mmol) Srfc? 

JJ (2.0 mL) \Z.fflR U t Fn^7 ^ V ■ (15 mg s 0.20 mmol) £r;fJPx. 

T N M-ClHSraaBfcL/to SM^iJ±T«U, #bttfcBS^v-IJ^^V^ 
^A^n-^h^^^^— (gfcg^^vWn— ^f-^=l/4~l/l) ^"CttRRW 2- [5 
- (t FP^rW 5: Stf-As) 2-4/^1 -3, 5 — tf (^F^f^F-^r 

ts) 7x=^H^f/V (52 mg, 98%) #7t D 

iH-NMR (270 MHz, CDCL) 8 (ppm): 3.41 (s, 3H), 3.49 (s, 3H), 5.13 (s, 1.4H), 
3.71-3.63 (m, 5H), 5.14 (s, 0:6H), 7.98 (s, 1H), 5.18 (s, 1.4H), 5.19 (s, 0.6H), 
6.83-6.54 (m, 4H); APCI-MS (m/z): 380 (M+H) + . 

(is 2 ) mtn&m i ©im 4 i mm?. it, ±jat?# e> t^rt 2- [5- (t fp^ 

.^^y^^/V-) 77 ^- 2 — >f/V] -3, (^ F^r^ F^rvO 7x=/I^ 

m^f-A^ (52 mg, 0.13 mmol) * $ 7 — /V (l.O mL) $5 £lMmoMLi&ftaKlf <£> 

1, 4-v^-=*rf->1« (1.0 mL) £rJt^T N ft^ft2 5 3 (27 mg, 71%) <Htfc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 3.30 (s, 2H), 3.52 (s, 3H), 6.23 (m, 1H), 6.27 
(d, J = 2.3 Hz, 0.3H), 6.30 (d, J = 2.3 Hz, 0.7H), 6.25 (d, J = 3.3 Hz, 0.7H), 6. 46 (d, 
J = 3.3 Hz, 0.3H), 6.65 (d, J = 3.6 Hz, 0.3H), 7.26 (d, J = 3.6 Hz, 0.7H), 7.30 (s, 
0.7H), 7.88 (s, 0.3H); APCI-MS (m/z): 290 CMH)\ 

[»J2 5 4] 

3, 5— S^fc Kndf$/-2- [5- (^^rWU^^) 77^-2-^^] 7 
an/l^gfe^ ^-7V {fc&tfo 2 5 4) 

(in) mwm 253 (Dim 1 t mm- ut, 245 ©ig4t#bWc 2 
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— -3, 5 — tr* h^c^S* h^riS) 7 ^=-}V 

f-JV (72 mg, 0.20 mmol) h . t 9 V (2.0 mL) *5 J: XIO - * fc Kn3r 
v-T 5 > • (20 mg, 0.24 mmol) £rfflV^T s 2 - [ 5 - b $ / * 

;V) 7 ? is- 2-- OU] -3, 5,-}?X b=¥SO* h^v-) ^*^/H^lft^^/l> (75 
mg, 95%) £r#fc 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.41 (s, 2.1H), 3.42 (s, 0.9H), 3.48 (s, 2.1H), 
3.49 (s, 0.9H), 3.64-3.63 (m, 5H), 3.94 (s, 2.1H), 4.05 (s, 0.9H), 5.13 (s, 1.4H), 5.13, 
is, 0.6H), 5.17 (s, 1.4H), 5.18 (s, 0.6H), 6.51-6.83 (m, 4H), 7.37 (s, 0.3H), 7.92 (s, 
0.7H); APCI-MS (m/z): 394 (M+H)+. 

(X©2) ^iil0ie4^Nfi-LT, _h!BT?#bttfc2- [5- (^ b^rW 
-7=7^-2.— 4 >V\ -3, 5 — tT^ b^r^ b^v") 7^^=./UBM 
* =f-;V (75 mg, 0. 19 mmol) ^bs^/ — ^ (l.O mL) *3 «fc tMmol/Lifrf b>fc^.<£> 1 , 

(1.0 mL) SrlBV^T, ft^«l 2 5 4 (55 mg, 94%) £r#fc„ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 3.30 (s, 2H), 3.83 (s, 1H), 3.94 (s, 2H), 5.33 
(s, 3H), 6.23 (m, 1H), 6.29 (m, 1H), 6.52 (d, J = 3.6 Hz, 0.3H), 6.63 (d, J = 3.3 Hz, 
0.7H), 6.69 (d, J = 3.6 Hz, 0.3H), 7.16 (d, J = 3.3 Hz, 0.7H), 7.29 (s, 0.7 H), 7.87 (s, 
0.3H); APCI-MS (m/z): 306 (M+H) + . 

immrn 255] 

2- (77V-2 — <JV) -3, 5-^tKn^7i^SI^^ (ft^i2 5 
5) 

(XSgl) HJfe^l©X©2-C#6>^L/t2-^n^— 3, 5 - \fx b^ri^ b =*r 
I/) 7 ^^/VBW.^^-7V (120 mg, 0.35 mmol) ^ViVo^ls (4.0 mL) }C^U h V 
7*^-JV (77^-2 — tM XX (250 mg, 0.71 mmol), b V X ( v^^v 5 U f>T 
•te b is) 7^-^ (32 mg, 0.035 mmol) £5 «fc b V 7 =. ~;Vi$s7. 7 J 1/ (37 mg, 
0.14 mmol) SrJD^.T, »31tifgTT\ 6B#P^#bfc D OT#i^Sfi^«t 

fc c # btbfcM^^-^jl^ P^h^?7>f- (@^^^/Wn-^drf-^=l/2) *C 
TltlL, 2- C7^-2 — f/P) -3, 5-bf* (p< b^V^ b^vO :7^~/U 
(73 mg, 62%) £r#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 6 (ppm): 3.39 (s, 3H), 3.48 (s, 3H), 3.59 (s, 2H), 3.63 (s, 
3H), 5.10 (s, 2H), 5.17 (s, 2H), 6.43 (dd, J = 3.3, 0.7 Hz, 1H), 6.46 (dd, J = 3.3, 2.0 
Hz, 1H), 6.68 (d, J = 2.7 Hz, 1H), 6.82 (d, J = 2.7 Hz, 1H), 7.46 (dd, J = 2.0, 0.7 Hz, 
1H); APCI-MS (m/z): 337 (M+H) + . 

(Ig2) iIWl©Ig4 irlHit^L-T, JhfB-e#b*Wfc2- (7 7^-2-^^) 
-3, 5-tf* b^rv^ b^r^) 7 x.~/l*&EWt* f-fV (73 mg, 0.21 mmol) ^fe. 
^ ^ 7 — fls (1.0 mL) 38 itMrnol/L^fekSf^ 1 , 4 - v^^rl*-^^ (l.O mL) 
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JB-V^Ts ' i\&Wa 2 5 5 (28 mg, 53%) %%t^ 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 3.50 (s, 2H), 3.59 (s, 3H), 6.27 (d, J = 2.5 Hz, 
1H), 6.30 (d, J = 2.5 Hz, 1H), 6.38 (dd, J = 3.3, 0.82 Hz, 1H), 6.44 (dd, J = 3.3, 1.8 
Hz, 1H), 7.46 (dd, J = 1.8, 0.82 Hz, 1H); APCI-MS (m/z): 249 (M+H) + . 

mmm 256] 

6 -=c^-;v-A- .-5- [2- =r- 

f-jv\ s<l/-&ls— 1 , 3 -VX—tV (fc&VO 2 5 6) 

ocsi) mmm 2 a z<djl%i trnm^^x, 2-^^-3, 5-^ (^h^ 

b^vO ^j^/I^^^Vl' (4.5 g, 17 mmol) 70>b> TK^bT/V ^ = !>^!Jf 
A (640 mg, 17 mmol) *5&Xfii?^A'^— s 7-A' (100 mL) 5rfflV^T, 2- [2-^ 
^ 7 U-3, (;* b^rv^ h^) ^a^/V] — /V (3.8 g, 94%) £r#?c„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.39 (br s, 1H), 2.81 (t, J = 6.3 Hz, 2H), 3.48 
(s, 6H), 3.85 (m, 2H), 5.14 (s, 4H), 6.57 (d, J = 2.3 Hz, 2H), 6.62 (t, J = 2.3 Hz, 1H). 

(1S2) mmm 243 ©x© 2 1 mm^ u-c, ±ia-e#e>Hfc 2 - [ 2 -^/v- 

3, (t« h^ri^^ b^vO ^^7— A' (2.4 g, 8.8 mmol) 

60%tK*^ b V &&m;m&ftto (1.0 g, 25 mmol). 2 - ( 2 -:/n« b ^ 
l»7t Kp-2 H- fc°7 ^ (2.9 mL, 19 mmol) *3<fcr*N, N- £M f^*^^T 5; K 
(50 mL) Sr/B^T. 2-^^-3, 5 - fcr* b^vO -1- {2 - [2 

- (rf7tKo t"7 ^- 2 -^/l^^) ^ b =3rv-] -O-if ^ (2.1 g, 60%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.10 (t, J = ,7.5 Hz, 3H), 1.49-1.83 (m, 6H), 
2.63 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 3.48 (s, 3H), 3.48 (s, 3H), 3.51 (m, 
2H), 3.58-3.67 (m, 4H), 3.86 (m, 2H), 4.64 (dd, J = 7.0, 3.1 Hz, 1H), 5.12 (s, 2H), 
5.16 (s, 2H), 6.56 (d, J = 2.4 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H); ESI-MS (m/z): 416 
(M+NH4) + . 

(ig3) mmm 1 ©it 2 t mm\z tt, _tiB-e#b^ 2 -^/u- 3 , 5 - tr 

* b^>^ b^rvO -1- (2 - [2- (7f7tKn fcT^V- 2 — f/l^^v-) 
^ hdp-V] xuJ-M (2.1 g, 5.3 mmol) 7>fe. N-:/n^=t/^gM' ^ K (l.O 

g, 5.6 mmol) *3j;T*N, N-^fMM7^ K (50 mL) SrJSV^T, 2-^n^e 

- 4 -rc^- 1, 5-« b b ^ V) -3 - {2- [2- (7h7tF 
nt'7y-2-^;mv') if^r^] ^^H^ (2.1 g, 89%) £r#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.86-1.49 (m, 6H), 
2.72 (q, J = 7.5 Hz, 2H), 3.18 (t, J = 7.5 Hz, 2H), 3.47 (s, 3H), 3.52 (s, 3H), 
3.60-3.71 (m, 6H), 3.90 (m, 2H), 5.17 (s, 2H), 5.19 (s, 2H), 6.86 (s, 1H). 

(Ig4) HM#J2 3 5(DJLU2 tmmKL-X, _hlBT?#b^fc 2 -7u*r- 4 

5-tT^ (7« b^V) -3- {2- [2- (7b7tKot°7y 

_ 2 — 4/U$-3ci/) ^h^rv'] a^/W -^^if^ (150 mg, 0.34 mmol) frh, tf ^ b 
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U jvik^y 4 >-/<7i?t7MlL)i?? PJIK (200 mg, 0.29 mmol) SSXTf hV ~? 

f^(75y-2->f/V) (0.3 mL, 0.96 mmol) SrJlV^T, 4—^^/1—2 — (7 

-l, 5 — tf* b^v^ b^rv') -3 - {2- [2- (^b^ 
t FPt'7y-2 — T7^^v^) ^ h^v'] ^yfy (92 mg, 58%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 1.48-1.90 (m, 6H), 
2.70 (q, J = 7.3 Hz, 2H), 2.82 (t, J = 7.9 Hz, 2H), 3.34 (s, 3H), 3.49 (s, 3H), 
3.49-3.52 (m, 6H), 3.80 (m, 2H), 4.60 (m, 1H), 5.02 (s, 2H), 5.21 (s, 2H), 6.32 (dd, J 
= 3.3, 0.7 Hz, 1H), 6.47 (dd, J = 3.3, 2.0 Hz, 1H), 6.83 (s, 1H), 7.49 (dd, J = 20, 0.7 
Hz, 1H). 

(165) »|l©Ig4 tmm^'LXs Ji|B.T?#fettfc4-^^yk- 2- {~7 y 

1, 5-« (?< h^ri/J- h^cis) 3 - {2- [2- (T h 9 t 

Kn 2 — { ;VJr3c%/) ^ f=3f-jy] ^^vW ^<;xi?V (92 mg, 0.20 mmol) 

/ — /V (1. 0 mL) £5 i-tMmol/L^bTkPSO 1 , 4 -^^^l^lg^ (l.O mL) 
&m^X, fk^2 5 6 (43 mg, 73%) £r#fc 0 

iH-NMR (270 MHz, CDaOD) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.62 (q, J = 7.4 Hz, 
2H), 2.73 (t, J = 8.2 Hz, 2H), 3.38-3.48 (m, 4H), 3.59 (t, J = 5.0 Hz, 2H), 6.28 (s, 
1H), 6.29 (dd, J = 3.1, 0.55 Hz, 1H), 6.47 (dd, J = 3.1, 1.8 Hz, 1H), 7.53 (dd, J = 1.8, 
0.55 Hz, 1H); APCI-MS (m/z): 293 (M+H)+. 

mmm 2573 

2- [2-^^vW— 6- {-7=7^— 2 —- f M —3, Kn^r^x^] - 

N- (2-t< Y^^y^-J-iV) -N-^;VT-fef7^F.(ft^2 5 7) 

(Igl) 2-^^/1^-3, h^v-^ h^vO y a^=.;V^m.^^-)V (370 

mg, 1.2 mmol) S—JV (6.0 mL) Ji»«?U 2mol/L7j<g|Ht^ b U !>A7KI» 

(6.0 mL) ^nx.T, ^?M.-eiB#F^^#Lfc 0 Rj»£2mol/L:!&^«te U gfcg^ 
^T*2IUtttU Lfc 0 «IJf £M7K;i»?- b U !?AtftiU ^IS:iffTT'W*L, 

2 - y n -=& - 3 , 5 - tr* ( * Y ^ h*is) 7^ ^/l-I^^#fc 0 # g> frfcfc-g- 
^£r^ p n/fr^A (12 mL) fc|§fi?L N 1- [3- ^vKT ^ /) b>] - 

3 -^^/l^/l/^iM 5: K ' I^MiM. (230 mg, 1.2 mmol), 1 - t Kn^yy* h ]) 
T"/'—A' • TKfP^J (190 mg, 1.2 mmol) 38«fcTJ«N- (2-^ f^v'^/l') ^f/>7 
5^ (0.13 mL, 1.2 mmol) £Jilf#d)D£T N £fi^3H#RI«#L;/!S:„ K^jR^^TKSr 

&i$JBET-e^fe Lfc D # bfottm&%: is V # ?>V% 7A^pv^77^ <0ife^ 
=P/Wn-^^1J->'=1/4~1/1) ^TftMU 2- [2-J^vW-3, 5 - If* b^f 
h^) -N- (2-^ -N-^ h7§ K (390 

mg, 92%) &#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.01 (m, 3H), 2.58 (m, 2H), 2.99 (m, 3H), 3.35 , 
(s, 3H), 3.33-3.47 (m, 6H), 3.58 (m, 2H), 3.76 (m, 2H), 5.14 (s, 2H), 5.17 (s, 2H), 
6.50 (m, 1H), 6.71 (m, 1H). 
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^^7l^]-N-(2-^ h^-^c^/I^) -N-^^-yl/Tir bT^ K (390 mg, 1.1 mmol) 
n u-fo;VMZLim% -30 o C"eii# L-ft^ ^ 3^$ (310 mg, 1.2 mmol) 
[If* ( h V -77V$-UT% b^vO H— K] (520 mg, 1.2 mmol) tr7JR>LT, 

S7U-^Yf77 J— (i^^^/Wn—^f- ^=1/4~1/1) fcXmU^s 2- [ 2 
^/l/- 6 -3— K- 3 , 5 - tf ^ h>v-^ y^ri/) ~7 -N- (2-^h 

drv^zn^/W) -N-^^-z^Tir bT^ K (310 mg, 59%) £r#7c 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.08 (m, 3H), 2.67 (m, 2H), 3.28-3.66 (m, 
15H), 5.17 (s, 2H), 5.18 (s, 2H), 6.86 (s, 1H); FAB-MS (m/z): 482 (M+H) + . 

(ig3) mmm 235 ©ig 2 ^ mm^ tt, xiB-e^ib^fc 2 - [ 2 -^^v^- 

6-3— K-3, f^v^ h^vO 7x^;V] -N- (2-^b= 3 rv^^ 

^>V) -N-^f;V7-fe bT5: K (310 mg, 0.62 mmol) ^fc. tf* (hy^^^/^ 
^ 7->f >-) v 5 ^ AdDv 5 ^ n!)F (50 mg, 0.07 mmol) *5 J:t» ]) {T7=7^ 
-2 — f/U) X X (0.3 mL, 0.96 mmol) £rJlV^T s 2- [2— (7 9^ 
-2 — f/l^) -3, (t< h^v"^ h^vO T7:*^/Kl — N- (2-^h^ix 

^^•71^) - N - t< ^/i^Ti? f T 5: K (240 mg, 87%) £r#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.10 (m, 3H), 2.67 (m, 2H), 2.97 (m, 3H), 
3.32-3.40 (m, 8H), 3.49-3.58 (m, 7H), 5.04 (s, 2H), 5.21 (s, 2H), 6.32 (m, 1H), 6.44 
(m, 1H), 6.88 (m, 1H), 7.47 (m, 1H); APCI-MS (m/z): 422 (M+H) + . 

t 

(X@4) WJl©lS4^»lt, ±m^nhfhf^2- [2-^^-/1.-6- 
(77^-2-^ -3, h^ci/* h^-^) y^^/V] -N- (2- 

^ fdr-^n^vl.) -N-T^/KTi? hT5: ,K (240 mg, 0.54 mmol) f)>hs J—iV 
(2.0 mL) doJ;t)«4mol/Lmb7K*^l, A-it^r^l/MWt (2.0 mL) £JlV^T, 
>$)2 5 7 (110 mg, 61%) £r#fc 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.04 (m, 3H), 2.49 (m, 2H), 3.01 (s, 1H), 3.03 
(s, 2H), 3.34 (s, 1H), 3.38 (s, 2H), 3.46-3.62 (m, 6H), 5.47 (br s, 1H), 6.05 (s, 1H), 
6.42 (m, 1H), 6.48 (m, 1H), 7.51 (m, 1H), 7.82 (br s, 1H); APCI-MS (m/z): 332 
(M-H)\ 

mmm 258] 

3, 5--^fc Kn^v—2- [5- (t Kndri/^^-7V-) ^7^-2—f7l^] :7^~ 
/L^IM ^/V (<fb^#3 2 5 8) 

(X@l) H»ij2 4 5<DXf^4T?#fe^7c2- ( 5 —fo;V ^ ;V7 7 2 f/l-) 

-3, 5 -If* (t< b^^T* h^rv^) (0.44 g, 1.2 mmol) Srx b 

7t Kn77y do mD nti?u f«%4 o c^-e^L^ N TK^b^^m^fy 
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^.(45mg, 1.2mmol) &Mk.X^ ^ia^-C#iBLb5&35Sfe3I^IHIJJl#U&„ KJESjfi^ 
W^lmol/Li&H (10 mL) ttl^T. ^n^VA (0.10L) T?ttl±S L7c 0 ^MB^M 

7^ h7*77^ — (ffim^Mn-^^r-f- 7=1/4—1/1) ^T^U 2- [5 

- (t Fn^f^) 777-2 f/l/| -3, 5 -IfT, h^v^ f^rv") 7 

^^/V^^^ (0.36g,82%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.62 (t, J = 5.1 Hz, 1H), 3.44 (s, 3H), 3.50 (s, 
3H), 3.63 (s, 2H), 3.66 (s, 3H), 4.57 (d, J = 5.1 Hz, 2H), 5.15 (s, 2H), 5.19 (s, 2H), 
6.35 (d, J = 2.3 Hz, 1H), 6.48 (d, J = 2.3 Hz, 1H), 6.69 (d, J = 3.3 Hz, 1H), 6.83 (d, J 
= 3.3 Hz, 1H); FAB-MS (m/z): 349 (MOH) +. 

(JLU2) _t|B-e#fenfc2- [5- (fc Vn^-^^/V) 77^-2-^^] -3, 
f^v^ Y^is) 7 ^^jV^m^^^ (70 mg, 0.19 mrnol) £2 — 7°n 
(3.0 mL) U4mol/L±g/fb7KlR£> 1 , 4 - v^^Tlgifc (3.0 mL) £r 

TiP^T, ^MT*20#Wi*#Lfc o K^^r^BETT^^L, #bfr;/i:8S^£r#BUSJS 
^pvfT'77^- (^^;-/W7PO*/^=l/9) iCTfflfSSLU I^fe#ij2 5 8 (52 
mg, 98%) ^#fc D 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.55 (s, 2H), 3.57 (s, 3H), 4.04 (br.s, 2H), 6.29 
(d, J = 2.3 Hz, 1H), 6.33 (d, J = 2.3 Hz, 1H), 6.39 (d, J = 3.3 Hz, 1H), 6.54 (d, J = 
3.3 Hz, 1H); APCI-MS (m/z): 261 (M'OH) + . 

mmm 2593 

3) , 5 _^ t i^ a ^-2- [5— (3-t Kn^^-3-7i^7°nhVW) 7.7 
7-2--f77] "7 ^~>Vgm**7-fr Uk&^Z 5 9) 

(XfMl) ^10iJ 2 4 5 ©IS 4 til ^ tlfc 2 - ( 5 - *7l^ 7t^7 7 7- 2 -7 7l7) 
-3, 5-f7> h^-y^ h^riy) T^^/Vl^^/V (0.13 g, 0.36 mrnol) h 

71^7 (3.0mD fcS$FU (-<yyV;M^v^) by7x=;^^*7^ (o.i8g, 

0.47 mrnol) ^Px.T N 110°CT*10B#fi^# Lf;: 0 ^?SSr^ia*T*^ LfcflL Mff 
T~eiftff L7c 0 # b*L7c$l?t£r -7 y # 7Vl/# 7A70vf^77^- (H^^^VWn 
-^d^iT- 7=1/9—1/2) KXmMV, 3, 5-lfT. (^ f^rV^ h^vO -2- [5- 

(3— ^V- 3-7^—777^^ — 1 -^7- 1 f/U) 777-2-7/i/J 7^c 

-/l^^ ^vu (0.16 g, 96%) ^r#7t 0 

APCI-MS (m/z): 467 (M+H) + . 

(X@2) ±|B-e#btbfc 3, 5-tf7> (7: f^) -2- [5- (3-^" 

^ y _ 3 ^=./V-?U/<— 1 -zc^— 1 — 777" 2 -7/t/J 7^=7^^ 

7^7V (0.11 g, 0.23 mrnol) Sr^g^TVl' (10 mL) fcfcgtfff L, 10%^°7 v> V 
(50 mg) £rJ[Jx.T, 7k»lBET (0.3MPa\ ^UX0.5WmMW Lfc 0 SJSSS-^Srii 
ii L7cf^ N ^Sr^ffT-eaif Lfdo #btiMI:7>iiI^ p^F^77^ (7^ 
# 7 — 7W7 n a ^7l^/@^=2/10/0.l) ^TftM U . 2 - [5- (3-t Kn 3^7- 
3-7^^777°n fcVT) 777-2— f77] -3, b^-7^ h^cis) 7 
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au f'A' (69 mg, 65%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.04-2.15 (m, 2H), 2.74 (t, J = 7.5 Hz, 2H), 
3.40 (s, 3H), 3.48 (s, 3H), 3.60 (s, 3H), 3.62 (s, 2H), 4.73 (t, J = 6.4 Hz, 1H), 5.11 (s, 
2H), 5.17 (s, 2H), 6.09 (d, J = 3.1 Hz, 1H), 6.36 (d, J = 3.1 Hz, 1H), 6.67 (d, J = 2.4 
Hz, 1H), 6.81 (d, J = 2.4 Hz, 1H), 7.25-7.36 (m, 5H); APCI-MS (m/z): 471 (M+H)+. 

(Ig3) _LfBT#fetlfc 2- [5- (3-t Kni3fi/-3-7x^n^) 37 
7^-2 — f/l/J -3, 5-tf* h d rv / 7 { h^rv^) 7^^ii^f;V (68 mg, 
0.15 mmol) &r;**y— ^ (2.5 mL) U ^^^C^^^P bfcft, 10% it 

£>fc. S^M^^4mol/L^b7K*0 1 , 4-v J ^-= 3 r^^«^r^n^T. ^M^1B# 

(y * 7 — /W* n n 7}s/l^=l/9) ^T^bs ft^2 5 9 (21 mg, 38%) £r#7c D 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 2.00-2.07 (m, 2H), 2.60-2.70 (m, 2H), 3.53 (s, 
5H), 3.67 (m, 1H), 6.08 (s, 1H), 6.27 (s, 1H), 6.31 (br.s, 2H), 7.24-7.35 (m, 5H); 
APCI-MS (m/z): 383 (M+H) + . 

LM1MM 2 6 0] 

3- {5- [2, Y^^^^^/v^^/v) -y^^/v] 

(Igl) 2 4 5 ©It 4 "T?# 6. tbTc 2 — (5-*;K^77y-2--f/^ 

-3, 5 — If* (y b^v^y h^vO (0.19 g, 0.52 mmol) & h 

juxuis (5.0 mL) h^ri/y^V-^) MJ :7 cc^/l/7fr* ^ 

(0.21 g, 0.63 mmol) ^MtlX, 80°C-?5mmmmMW bfc 0 ^Jfcig-a^Sr^m^TNfr 

(n »3r1^~g^^/Wn— ^1^=1/2) ^Tf»#U 3- {5- [6- 

^^/Wwl^ ^/l') -2, 4-1^* b^r-^y h^r^) 17^ ^-2 

-- </W T^ 7 y /l^SM 5Vt^ (0.12 g, 56%) £r#fci 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.44 (s, 3H), 3.49 (s, 3H), 3.66 (s, 3H), 3.73 (s, 
2H), 3.78 (s, 3H), 5.16 (s, 2H), 5.20 (s, 2H), 6.26 (d, J = 15.2 Hz, 1H), 6.65 (d, J = 
3.3 Hz, 1H), 6.69 (d, J = 2.6 Hz, 1H), 6.70 (d, J = 3:3 Hz, 1H), 6.84 (d, J = 2.6 Hz, 
1H), 7.43 (d, J = 15.2 Hz, 1H); FAB-MS (m/z): 421 (M+H) + . 

(It2) _tfB-e#btL7t 3- {5 - [6- Y^y^DVT^^/V^f-fV) -2, 4 
-If* (y b^v-y h^vO ~7?ls-2-^ M TV V/l/M* ^Vl" (0.12 g, 

0.29 mmol) Srgftifct^vi, (20 mL) iCjgflfU 10%/^ v> !7 A^St (46 mg) %Mx. 
T, 7K«BET (0.3 MPa), ^fi-e0.5R#P B W# b7c 0 SJSSS-g^&fflufi bfcft. UW. 

^f-^=i/2) ^T»#b, 3- {5- [6- (^h^^;^-;^f^) -2, 

4 - If* h^r^y b^vO 7^-/1/] 77^-2- f/W ^n/^^Ity ^/V (0.12 
g, 89%) 
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iH-NMR (CDCI3, 270 MHz): 8 (ppm) 2.68 (dd, J = 7.3, 8.3 Hz, 2H), 2.98 (dd, J = 
7.3, 8.3 Hz, 2H), 3.42 (s, 3H), 3.48 (s, 3H), 3.62 (s, 2H), 3.65 (s, 3H), 3.69 (s, 3H), 
5.11 (s, 2H), 5.17 (s, 2H), 6.10 (d, J = 3.1 Hz, 1H), 6.36 (d, J = 3.1 Hz, 1H), 6.67 (d, 
J = 2.3 Hz, 1H), 6.81 (d, J = 2.3 Hz, 1H); APCI-MS (m/z): 391 (M-OMe) \ 

CDg 3) _b|Bl?#fettfc 3- {5 - [6- h ^;V) - 2 , 4 

-tr* h*Ss* h^ris) 7^=^;V] 77^-2->f/H r/n^J'R^ ^vl> (0.12 g, 
0.28 mmol) >\> (3.0 mL) fc$g$?U 10% fii©^^;-/^!' (7.0mL) 

Sr*P^.T N ^S-T?6B#r H m#bfc 0 KjSS9c^«jaET*T**«lbH #bttfclS^« 
l^nvh^77>f- (^^/-/W^nn*/^=l/9) ^Tlt^U ft^2 6 0 
(65 mg, 68%) *r#fc„ 

j 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.69 (t, J = 7.4 Hz, 2H), 3.00 (t, J = 7.4 Hz, 
2H), 3.55 (s, 2H), 3.66 (s, 3H), 3.69 (s, 3H), 6.15 (d, J = 3.1 Hz, 1H), 6.36 (d, J = 3.1 
Hz, 1H), 6.38 (br.s, 2H); APCI-MS (m/z): 335 (M+H) + . 

m&SM2 6 1] 

3, .5— S?fc Kn^- 2— [5- (3-^^77*^) 77y-2-^/V] 
?Vl> (ffc^* 2 6 1) 

(Igl) ^£M2 4 5 0Xjfe4-^#6>ttyt2— (5-*/V^77^-2 f/W 

-3, 5 — fcT^ b^i/^ h^v') ^cc^/kg^^^^/V (0.14 g, 0.39 mmol) £r h 
yl^cv (5.0 mL) W#J|?U (T-fe^v^^-l^) h P 7^-/1^;^^ (0.15 g, 
0.46 mmol) ttMx-X^ 80 C CT?5B#TO^# b7c 0 R^m^MU^^mUf^ MffiT 
bfc D , # fe Mg^^ U 77 ^VVTJ 7^>0^f^77^ (ffi^f/Wn- 
^^f- ^=1/9—1/2) ^T»SIU 3, (;* h=3rv'^ f^vO - 2- [5- (3 

—Hr*ry?9—1 -=^^~ 1 — f;>) 77^-2->f/V]7x^l#il^^ (0.13 g, 
83%) 3r#fc 0 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.33 (s, 3H), 3.43 (s, 3H), 3.49 (s, 3H), 3.65 (s, 
3H), 3.73 (s, 2H), 5.16 (s, 2H), 5.19 (s, 2H), 6.56 (d, J = 15.9 Hz, 1H), 6.66 (d, J = 
3.5 Hz, 1H), 6.69 (d, J = 2.2 Hz, 1H), 6.76 (d, J = 3.5 Hz, 1H), 6.84 (d, J = 2.2Hz, 
1H), 7.26 (d, J = 15.9 Hz, 1H); APCI-MS (m/z): 405 (M+H) + . 

(Xfl2) ±JBT?#6>*Wt 3, 5 -If* O* -2- [5- (3-^" 

<*-y7#—l—^i/—l — f /V) 777-2 — iiV\ 7 sc—A&Wt* (0.13 g, 
0.32 mmol) £r@^@t^fVl/ (20 mL) U 10%^ 7 v 5 ^^^ (46 mg) £r#n*L 

T> 7K*^nffT (0.3MPaX ^T?0.5Nf^# bfc„ KJ£i&£*3ritefi bfcSL « 

-^1^=1/2) ^T*H$SL, 3, 5-fcr* b^f-iO* h^vO -2- [5- (3- 
t^fy7^) 777-2--f^] (0.12 g, 89%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.17 (s, 3H), 2.77-2.94 (m, 4H), 3.42 (s, 3H), 
3.48 (s, 3H), 3.62 (s, 2H), 3.64 (s, 3H), 5.11 (s, 2H), 5.18 (s, 2H), 6.07 (d, J = 3.1 Hz, 
1H), 6.34 (d, J = 3.1 Hz, 1H), 6.67 (d, J = 2.3 Hz, 1H), 6.81 (d, J = 2.3Hz, 1H); 
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APCI-MS (m/z): 405 (M+H) + . 

CPS 3) ±.ffi-&&t>tlit 3, f^v^ h^vO -2- [5- (3-^- 

^y/f^) 7 7y-2-^;^] 7 x s/l|ii^f/V (0.11 g, 0.27 mmol) 
— JV (2.0 mL) 10% Ii©^^y-;^S'(2.0mL) ^H^T, Sja*t?2 

(30mL) Sr^P^T^UfCo «&*ri*EET-0W*-U #bfrfc»ffi3>#tfaWf * n-^ ' 

a fcT/Vcc— ^/p) i-S £ £: te&/BVvt\ ffe^ 2 6 1 (65 mg, 60%) £#7c 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.18 (s, 3H), 2.79-2.96 (m, 4H), 3.55 (s, 2H), 
3.65 (s, 3H), 6.10 (d, J = 3.1 Hz, 1H), 6.35 (d, J = 3.1 Hz, 1H), 6.37 (d, J = 3. 1 Hz, 
1H), 6.38 (d, J = 3.1 Hz, 1H); APCI-MS (m/z): 317 (M-H)". 

3, 5-i?tFn^-2- [5- :7^>--2 — f/U] 

/V^lfe 2 6 2). 

^Ifj2 6 1 ^#^3^-^3 2 6 1 (20 mg, 0.063 mmol) IrTi? b = hV A* 
(2.0 mL) tt^t> 4mol/L7K^b^ b U !>^tK^^ (2.0 mL, 4.0 mmol) ^T*tIX.X N 
60°C-e3B#r^a#bfG o SJft^3l3m<d/E4fc'B6 (4.0 mL) &MtlX, ?uuft/UJ* (50 
mL) t?2|UttmLfc 0 ^^Sr&TkSfcSW-b U <7 A^lfefeiU ^llriffTTfSt 
fc„ nbfrifrnm&frW&M? pvK77^- * / — >W a a tf^A=l/6) 
T)»^L, -fk^2 6 2 (10 mg, 52%) &r#fc„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.15 (s, 3H), 2.86 (br.s, 4H), 3.49 (s, 2H), 6.07 
(d, J = 3.1 Hz, 1H), 6.27 (d, J = 2.3 Hz, 1H), 6.29 (d, J = 2.3 Hz, 1H), 6.32 (d, J = 
3.1Hz, 1H). 

mmm 2 6 3] 

2- [5- '{75 y t^-As). y"7>- 2— f/Kl -3, 5-^Ko^7i^S 

my w&m 2 6 3) 

(is i ) mmm 2 5 8 ©is i tubus 2 - [ 5 - (t kh^^> 

_ 2 — f/L] -3, 5— tT^ (y h*->y h*rl/) 7sL~sl^m*7'A> (0.37 g, 1.0 
mmol) Sr. b/K^ (10 mL) *Jl?g#?U N- (rP/Vt^^/^r^) -2- — 
hn^^if^^/l^VT^ K (0.44 g, 1.5 mmol), b P 7i^/^7^y (0.39 g, 
1.5 mmol) SS.K'tfSM y7"o t°^7/^/^>^ W b (0.30 mL, 1.5 mmol) & 
M?LX, M-C12«FlHJt#L^:o KJfciR«:*BET*T?*NI U #e>H^3£Sr^P 
;^7^^Pv^77>f- ( n — ^f->-~It^^Wn-^^-^^=l/l) fc-Cfflf 
iU 2- {5- [N- (TD/^^^M^) -N- (2-=bP^^ 

/^^/i/) 7?;yf/H ~7?>--2-4^} -3, (^ b=¥vO 

^^/^SlM^/l- (0.60 g, 93%) £#7c 0 

X H-NMR (270 MHz, CDCls) 8 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 3.63 (s, 3H), 3.68 (s, 
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2H), 4.60-4.63 Cm. 2H), 5.04 (s, 2H), 5.12 (s, 2H), 5.18 (s, 2H), 5.16-5.27 (m, 2H), 
5.78 (m, 1H), 6.41 (d, J = 3.2 Hz, 1H), 6.48 (d, J = 3.2 Hz', 1H), 6.67 (d, J = 2.3 Hz, 
IE), 6.81 (d, J = 2.3 Hz, 1H), 7.69-7.90 (m, 3H), 8.30-8.33 (m, 1H); FAB-MS (m/z): 
635(M+H)+. 

(Ig2) ±|B~e#b^fc2- {5 - CN- (7!);^^/^^) -N- (2 
f n-<^if i/^/l//^/^) 77^-2 — f/W -3, 5 - If* (7 

h^v^/b^rix) 7x^;VftS^f/V (0.60 g, 0.95 mmol) SrN, N — ^vl^fc/V 
(10 mL) fc?£fl?U $m*V (0.26 g, 1.9 mmol) *3it/^7*y — 
^ (0.13 mL, 1.2mmol) Sr^tJx.T N ^MT'4B#^^#'L^ 0 K^^tK (0.10L) SrAP 
*.T\ mWt^/^ (0.10 L) -T?tt(±Sbfc 0 ^jf^^TRM^b V «?At?$aftU 
Sft^MffT"e®*b/t„#ej^ytaacSr^P *^*7A^ n-v h^737>f — (n — ^ 
^f-^—^It^^Wn-^^i^^l/l) ^TftMU 2- {5 - [N- (7!);^ 

:7^-2--f/W -3, b^SO* b^r 

^am/l/glsgM^vl' (0.34 g, 80%) 3r#7c 0 

iH-NMR (270 MHz, CDCls) 6 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 3.62 (s, 2H), 3.64 (s, 
3H), 4:35 (d, J = 5.6 Hz, 2H), 4.58 (d, J = 5.6 Hz, 2H), 5.13 (s, 2H), 5.18 (s, 2H), 
5.19 (dd, J = 3.0, 10.2 Hz, 1H), 5.30 (dd, J = 3.0, 17.1 Hz, 1H), 5.57 (br.s, 1H), 5.91 
(ddt, J = 10.2, 17.1, 5.6 Hz, 1H), 6.31 (d, J = 3.3 Hz, 1H), 6.43 (d, J = 3.3 Hz, 1H), 
6.68 (d, J = 2.3 Hz, 1H), 6.82 (d, J = 2.3 Hz, 1H); FAB-MS (m/z): 450 (M+H) + . 

(X© 3) JilB^#btt7c 2 - { 5 - [N- (TV /VHr^iJiV^^V) 757 
A/\ 77^- 2 — <M — 3, 5 — tf*(;* b^riy^ b *r vO 7 ^—/Vgffll* (0.34 
g, 0.76 mmol) *W nn^7 (10 mL) fct&M U rb7^7 (bV 7 =^=-;v^^ 
7 J is) /^^^I7^(ll)(44mg, 0.038 mmol). b V 7 ^=^;V^^7 ^ *y (53 mg, 0.20 
mmol) fc^^^^y (0.32 mL, 3.8 mmol) &MtlX s &M.T*4&JBl&kWl,1to R 

on^A=l/9) JCT3|tS4U 2- [5-'(75/^f^) 77V-2-^/>] -3, 
5-tT.X (7 b^riX.* b^V) :7 * ~/H&8M ^Vl' (0.20 g, 72%) Sr#fe„ 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.43 (s, 3H), 3.49 (s, 3H), 3.63 (s, 2H), 3.66 (s, 
3H), 3.81 (s, 2H), 5.12 (s, 2H), 5.18 (s, 2H), 6.21 (d, J = 3.3 Hz, 1H), 6.41 (d, J = 3.3 
Hz, 1H), 6.68 (d, J = 2.3 Hz, 1H), 6.82 (d, J = 2.3 Hz, 1H); FAB-MS (m/z): 349 
(M-NH 2 ) + . 

(It4) ±|B-C#fen7c 2- [5- (757^ f-'M 77^-2-^] - 3, 5 
-fcT* b^r^T* hdp-V) 7ct=/HSife^^/t' (0.18 g, 0.49 mmol) £5% ^M<D 

; —Mm& do mD \zmm u M.-t?5B#rai&# bfc 0 s/^^ffT-eite u 

1U ft^!2 6 3 (67 mg, 67%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.55 (s, 2H), 3.61 (s, 3H), 4.16 (s, 2H), 6.32 (d, 
J = 2.3 Hz, 1H), 6.34 (d, J = 2.3 Hz, 1H), 6.40 (d, J = 3.3 Hz, 1H), 6.60 (d, J = 3.3 
Hz, 1H); APCI-MS (m/z): 276 <M-H)\ 
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mn$2 6 4] 

2- [5- (N-rtw^/^f^) 

v^zn^kgl^ (ik-fr^O 2 6 4) 



7 7^-2-^] -3, 5-yt Kp^t 



mMW 2 6 3©Ig 2 T^b^S 2 - { 5 - [N- (TP /I^^v^/VtK^/V) T 
5:/^^/!/] 77V-2-^/W -3, 5 -If* ^^^/^^ 
^ ^/V (30 mg, 0.067 mmol) §r v 5 ^ n n ^ * ^ (2.0 mL) \zWM U X b 7 ^ ( b 
]J7^^/^^^^^) ^7 7^H)(4.5 mg, 0.0039 mmolX b P :7^~/1-7}n^ 7? 
^ (6.0 mg, 0. 023 mmol) 33 <fct5t°-< V (0.032 mL, 0.38 mmol) SrJP^LTs m 
?U^50fP^iJi#L7c o &6>fc N BJfem&V>i\zM7i<gm (0.10 mL, 1.1 mmol) jo^t^t: 0 
Pv^y (0.10 mL, 1.2 mmol), &AP?LT, 4B#lfflli# LfcgL ^ ^ 7 -;^1M^X 1B# 
BOW^Lfc ^JS^Sr^BETT^^L, #btifc«7nn*M (50 mL). m$g 
.«?U lmol/Li£g£ (4.0 mL) ^Px.T^ Lfc 0 ^S^tMtK«^ b U !7 

^;Wn-^ ^>=2/l) fcxmmis, 2- [5- ? 7 ^f^) ^7 

— f/i/] -3, 5 -If* (7 b^v^ b^^) ^=/*&lM^/^#7c 0 # 
b^^^&5% MO^^/^S (2.0 mL) KH§^?U SS.T?4B#r B W# Lfc 

n n 73n/^7a=1/9) ttflU^ 4^4^ 2 6 4 (4.0 mg, 19%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.97 (s, 3H), 3.55 (s, 2H), 3.60 (s, 3H), 4.33 (s, 
2H), 6.26 (d, J = 2.3 Hz, 1H), 6.28 (d, J = 3.3 Hz, 1H), 6.30 (d, J = 2.3 Hz, 1H), 6.34 
(d, J = 3.3 Hz, 1H); APCI-MS (m/z): 318 (M-H)". 

IM1&M 2 6 5] 

2 — — 3 , 5-^tKn^7-6- [5- (3-^77^) 7?^-2- 

(fb^2 6 5) 

ami) mmmi<DJiU2xnhfhtc3, uh^7f^7) ^^^z^ 

^j^fVV' (0. 10 g, 0.37 mmol) (3.0 mL) ^?§$¥U N-^n^E-a^^ 

^ 5 K (0.20 g, 1.1 mmol) ttJ^LT. #Rf^^TT*4B#Rg»# Lfc#, $ b^N- 
^n^ea/N^^^ K (0.29 g, 1.6 mmol) ^P^tT, 60°C-C4B#r^*# Lfc 9 Rffom 

-4— (Bm^Mn-^ ^ l/=V2) ^Tlt^L, 2, 6 — i?zfn*£- 3 , 
(^R7^^7) 7x=/>^f;l' (0.10 g, 70%) £r#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.52 (s, 6H), 3.73 (s, 3H), 4.20 (s, 2H), 5.23 (s, 
4H), 7.02 (s, 1H). 

(X@2) ±.mxnbfb% 2, 6-i?zfu*r-3, 5 -If* (7 b3^7 b^ix) 7 
^fvk (0.28 g, 0.66 mmol) £r b/^^ (3.5 mL) ^?&$?b. b U 7^ 

/v[5- (1, 3-i?tty?:/-2-JA') yy^-2-^jV] *x (0.30 g, 0.70 

mmol), * (^Xv* y f>Tir b ^) v 5 /^ $ A (60 mg, 0.066 mmol) *3 «fc 
t>* b V 7x^*^7 V (70 mg, 0.27 mmol) ^Rx.T, mUXO.50W^W LfcfL 
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MmmmTx^mmwvtio ^mm^-^mm^x^mvr^ mm^^ (o.iod 

&£X£mn7iyfc%V V&7kmWL (5.0 mL) ^Px.T, 0.5R£IW8fc#U ^ilbf^o M 

m&ftmi^ ^mm^smoifiMm (50 mD ss^x** (50 mD xm^m^vtz.^ m 

•7f^77-f- (^^^-/Wn-^^rf-^l^) ^Tfjf0U 2-^n^e-6- (5 
-*;l'5;V77y-2^;l') -3, 5 - fc^ h^v^ h=¥vO ^^^/Vg^^ 
^vw (0.13 g, 45%) &r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.41 (s, 3H), 3.53 (s, 3H), 3.73 (s, 3H), 3.83 (s, 
2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.65 (d, J = 3.4 Hz, 1H), 7.03 (s, 1H), 7.32 (d, J = 3.4 
Hz, 1H), 9.63 (s, 1H); FAB-MS (m/z): 443 C 9 Br), 445 i^Bx) (M+H) + . 

(IE$I3) ±mxj%bfrl% 2 -y'u^r- 6 - (5 -^^^77^- 2 — -f/l/) -3, 
5 - tf (t« b^i/^ b^v-) (0.14 g, 0.31 mmol) ^ h 9 

fc KP77V (5.0 mL) ^$?L N (TirfVl^ ^ U» h V 37 ^/UTfrX ft =7 ^ 
(0.19 g, 0. 61 mmol) StAR^T, 60°C^4B#51^ Lfc 0 KSt?rSfit1:^iP LfcfJL 

/U/n-^^-D- ^=1/9-1/2) \ZLXmm\^, 2.--?n*£- 3, (^b^rv-^b^ 
v0 -6— [5- (3-^-^y^^— 1 1 — fM 77>- 2 — f/P] 7cn 

=/H^^^ fvP (0.14 g, 95%) ^#7h 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.32 (s, 3H), 3-41 (s, 3H), 3.54 (s, 3H), 3.72 (s, 
3H), 3.86 (s, 2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.52 (d, J = 15.8 Hz, 1H), 6.56 (d, J = 
3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H), 7.03 (s, 1H), 7.26 (d, J = 15.8 Hz, 1H); 
FAB-MS (m/z): 483 ( 79 Br), 485 (»*Br) (M+H) + . 

(ig4) ±mxnt> n tcT /is =?^mmnT, 2-^^-3, 5-^ (^ h^-> 

^ h^cis) - 6 - [5 - (3 —Hr^rVzf^- 1 1 — i )V) ~7=7^— 2 --f 71/] 

■y ^^jv^m^'f-^ (0.11 g, 0.23 mmol) £r f/l^^ (2-0 mL) KMM U h 0 
/kv^:/ (0.15mL, 0.94 mmol) *3«fct^MJ^. (K!)7x=/V*7 7^7) 
© ^n!)K (30 mg, 0.032 mmol) Sr^Px.T, M^lOl^praaK^ Lfc„ £0»£r«§ 

gfc^c^) ic-OltaUL^ 2-^n^--3, (t« b^.v-^ f^rv-) -6- [5 

&%)%:10% mfc<D*#y— ;vm& (5.0 mL) «$?U SMT*4B#K^b7c^, ^ 
ffT^ilt$& Lfc D # b tLfcajg^^St^e ^nvf^7^ (^^7 — /W^ n n 7}n 
/l-A=l/9) fcTWRRU ft3 2 6 5 (33 mg, 36%) Sr#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.28 (s, 3H), 2.78-2.97 (m, 4H), 3.70 (s, 3H), 
3.75 (s, 2H), 5.71 (s, 1H), 5.87 (s, 1H), 6.14 (d, J = 3.3 Hz, 1H), 6.35 (d, J = 3.3 Hz, 
1H), 6.66 (s, 1H); APCI-MS (m/z): 395 (™Br), 397 ( 81 Br) (M"H)\ 

immm 266] 

2- [5- (N-7tW^ / •7 z 7l/—2~s( ;V~\ -3, 5-i?tFn^ 

is~7a^~;vmfc (fb^#>2 6 6) 
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mM$i 2 6 4*T?#£>*L5 2- [5- (N-JtW?/)*.^) 77^-2 f 

/Kl -3, b^r^ b^rv-O ^^^/l^ift^^iv (45 mg, 0.15 mmol) £r 

^pn^y (1.0 mL) W§#?U iiTkB^Bfe (0.20 mL, 2.12 mmol) 33 ± TP tf 17 v» 
^ (0.20 m L, 2.5 mmol) M^T, S?^.T?3R#r B W# Lfc 0 KJ&^fc^ ^ / —A- (5.0 
mL) SrJnfc-C^ 0.5^WSt#bfe^ MJBET^MIi bfc 0 #£>ti/c»SrTir b^ b 
(1.0 mL) fc*g#U 4mol/L7K^b^ b JJ ^AtK^R (l.O mL, 4.0 mmol) ^tl 
40 o C-e4B#P B 1*#Lfc o KJESJSmamoil/LiftSfe (3.0 mL) ait, SJEET"?* 
libs #fettfc^SrHP-20 CEMik^m; 7k ~ T-fe b =■ b y /WtK = 1/4) \z.X& 
m U fl^# 2 6 6 (23 mg, 23%) <Sr#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.93 (s, 3H), 3.48 (br.s, 2H), 4.15 (br.s, 2H), 
6.22 (d, J = 2.0 Hz, 1H), 6.31 (d, J = 2.0 Hz, 1H), 6.46 (d, J = 2.6 Hz, 1H), 6. 57 (d, 
J = 2.6Hz, 1H); APCIMS (m/z): 304 (M-H)\ 

CUMM 2 6 7] 

3 - {5 - [5— "fxi'^e — 2, 4-^bKn^-6- (^ b *r*s%;Vi$~As* 
7xu^;V\ 7^7^-2. ( /U} ^xi/^^^f-fV (ft^2 6 7) 

(XMl) ^1^J2 6 5©Xg3T*#f)tl§2-^n^-6- ( 5 -^;V^;V77 1/ 

-2 f/l^ -3, {/■ h^c^y* h^ris) 7 ^-;v$m.* (0.11 g, 0.25 

mmol) (D YjV^I/ (4.0 mL) (#/I^t?^ b^r^^V^) b JJ ^cc^/P^^/Jn 

7V (0.17 g, 6.51 mmol) Sr^P^T. 60°CT?49#P B l7JPf«# L/c 0 ^J^StM.*"?^ 
£P L-fc^ «ffT-e^ Lfc G # fe^»?i£Sr^ JJ % fivjo 7^^0-7^77^ 
(n-— ^^^—^^^/Wn-^^i^-^1/2) i'Tilt, 3 - {5- [3-^n^E- 
— 2- b^v^fr ;vi$=-;v^=r;v) -4, 6-« (^ h^r^ b^^) 7 au^-)V\ 
7 7 is— 2--<M J>V&* (0.12 g, 93%) £r#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.41 (s, 3H), 3.53 (s, 3H), 3.73 (s, 3H), 3.77 (s, 
3H), 3.86 (s, 2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.21 (d, J = 15.8 Hz, 1H), 6.54 (d, J = 
3.3 Hz, 1H), 6.69 (d, J = 3.3 Hz, 1H), 7.03 (s, 1H), 7.42 (d, J = 15.8 Hz, 1H); 
FAB-MS (m/z): 499 ( 79 Br), 501 ( 8 iBr) (M+H)+. 

(ig2) T^^i/mmwr, ±fBT#e>Wc3- {5- [3-^n^E— 2- (^ b 

ici/Zl/UTS^/Upl^-sU) -4, 6 -If* (^ b=¥^ b^) 7^~}V\ 77^-2 
-^T/W U /VIM ^/V (89 mg, 0.18 mmol) <D Y;Vau^ (2.0 mL) b JJ ^ 

f-fVl/J^ (0.15 mL, 0.94 mmol) i: Mi-^ (M)7x^M77^y) Pv 5 !)-^ (I) 
^ n y K (30 mg, 0. 032 mmol) Sr7JRx.T. 50 o Cl?3I3#IW^ Lfc 0 /xJS^MlU 
$IS£r^y -ftftW h?*77 4— fo-^^1^:x~@^^^/Wn-^= 3 rlJ->'=l/2) 
fuTftiU 3- {5- [3-^n^--2- (^ b ^v-^/P-^^/l-^ ^) -4, 6 
-tf* b^v-^ b^r^) 77>-2 — f/W 7 B n^^^^-/l/^#fc D 

#bfrfcte^SrlO% i£StC>7<^/--/H« (5.0 mL) l«L, M.^2 
B#r H m#bfcft.^i±TT«llbfc 0 #b^fc?»^Wjl^n^ b^ 7 7^ (p< 
^/-;W^Pn*/^=l/9) tttll, »2 6 7 (35 mg, 48%) £#7c D 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.68 (t, J = 7.3 Hz, 2H), 3.00 (t, J = 7.3 Hz, 
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2H), 3.69 (s, 3H), 3.71 (s, 3H), 3.76 (s, 2H), 5.86 (s, 1H), 5.99 (s, 1H), 6.17 (d, J = 
3.1 Hz, 1H) 6.36 (d, J = 3.1 Hz, 1H), 6.64 (s, 1H); APCI-MS (m/z): 411 (™Bv), 413 
(8iBr) (M-H)-. 

LMMM 2 6 8] 

3, 5-^ [5— 77y- 2 -A 

jv\ y^^umm^^-^ uk&®)2 6 8) 

cos i ) n'jfli^i 253 (Dim 1 £ irianc lt, mtfoffl 2 6 1 ©ig 2 -e# e>tL5 3 , 

5-M h^rv^ b^f) -2 - [5- (3-t^y7Y^) :79 V- 2 —WVl'] 
7*^/1^*^^/^ (100 mg, 0.24 mmol) #>£>s t°U (2.0 mL) *3«fct*fc K.n3f 
5: >- • (30 mg, 0.40 mmol) £r^V^T, 2- [5- (3-tKnW5 

/-f^-M 77y-2-^/V] -3, 5-tf^ (j* h^v^ b^V) ^a—zl^lM 
^-/l/ (96 mg, 96%) Sr#fc D 

APCI-MS (m/z): 422 (M+H)+. 

(X©2) »Jl©lS4i»L-Cs _LIB^#fe^7t 2- [5- (3-tKn 
^y-fzf-lV) 7?y-2-^] -3, 5-tf^ (p< b^v^ h=¥>0 ^aic=:/l^Bfe 
^ ^-/^ (96 mg, 0.22 mmol) h ^ ^ 7 — 7^ (1.0 mL) £3 «fc X$4molflMik7k^<D. 1 , 
4-v ; ^-= 3 fi^>-?« (1.0 mL) £JiV^T, ft^ 2 6 8 (60 mg, 82%) £r#fc 0 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.79 (s, 1.2H), 1.80 (s, 1.8H), 2.43 -2 .50 (m, 
2H), 2.64-2.80 (m, 2H), 3.30 (s, 2H), 3.56 (s, 3H), 6.04-6.06 (m, 1H), 6.22-6.27 (m, 
3H); APCI-MS (m/z): 334 (M+H) + . 

mmm 2 6 9] 

3, 5 -S?fc Kndf-V— 2 - [5 - (3 b^W ^ / T^/V-) VyV — 2 --f 7l7] 
^^^/^^^^•/^ Uk&¥0 2 6 9) 

CEgl) »!2 5 3©Itl t LT N ISi2 6 l©I@2 t#fe^§ 3, 

h^rv'^ b^V) -2- [5- (3-^y^) 77^-2W/H 
7 « ^Ajg&Sk* f-jv (53 mg, 0. 13 mmol) /i^.t'U^y (2.0 mL) *5 J: XK>— * 
t Kp ^^T 5: V • (20 mg, 0.24 mmol) WT\ 2- [5- ( 3 - b 

W^/^^VW) 77^-2-^] -3, (;* h^v^ b^vO T 7 ^^^ 

aSM^ (53mg, 94%) £#7c 0 

APCI-MS (m/z): 436 (M+H) + 

(1^2) »il©Ig4i»Lt, ±fB-e#btLfc 2- [5- (3-^ 
W5;7*f;v) 2— >f/w] -3, 5 — If* (^ b^rv^ h^r-V) 

StiM^l" (53 mg, 0.12 mmol) 7>fe, *9 S'-fr (l.O mL) *5 £ t^(M4frftSk* 
©1- 4 — S^^-^MSSR (1.0 mL) Sr^V^T,'fb^2 6 9 (35 mg, 84%) £r#fc 0 

!H-NMK (270 MHz, CD 3 OD) 5 (ppm): 1.80 (s, 1.5H), 1.82 (s, 1.5H), 2.48-2.52 (m, 
2H), 2.78-2.89 (m, 2H), 3.54 (s, 2H), 3.60 (s, 1.5H), 3.61 (s, 1.5H), 3.76 (s, 3H), 
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6.05-6.09 (m, 1H), 6.18-6.31 (m, 3H); APCI-MS (m/z): 348 (M+H) + . 

imm 2 7 o] 

3, 5-i?tKo^-2- y^—sx&mt^/v (|k^2 7 0) 

HJfeffll©3:t3t^f}-Lt, HfiMl ©Ig2 , ej|bilfc'2-^n i E- 3, 5 

— tT^ h^v^ h^rvO y^—JVgt&t'f-fl' (93 mg, 0.27 mmol) 2 —T 

1/7$ n >m (70 mg, 0.41 mmol), 7" h 7 ^ (MJ7i ~7l^^ 7 >0 ^° 7 
^T7A(II)(15 mg, 0.013 mmol). 2mol^^^ h P &J*fcWMi (0.4 mL) 33 J; VI , 
2-v^ Y^Z/^Zl/ (3.0 mL) ^rfflV^-Cs 3, 5 - tf ^ b^v^ b^vO -2 

# £> frlfc ib^#)/^ b > ^ ^ / (2.0 mL) &3 «t V4mol/L4i:^7k*0 1 , 4 - v> 
^-^i^ft (1.0 mL) 3r^T, M2 7 0 (39 mg, 46%) §T#fc 0 

iH-NMR (270 MHz, CDCb) 8 (ppm): 3.33 (s, 3H), 3.45 (s, 2H), 6.35 (d, J = 2.3 Hz, 
1H), 6.36 (d, J = 2.3 Hz, 1H), 7.29 (dd, J = 8.4, 1.8 Hz, 1H), 7.43 (t, J = 3.1 Hz, 1H), 
7.46 (t, J = 3.1 Hz, 1H), 7.62 (br s, 1H), 7.75-7185 (m, 3H); APCI-MS (m/z): 307 
(M-H)-. 

imt&M 271] 

3, 5— S?fc Kndf-V— 2— (■^-<^y ? ^^^-4 fjU) -7 a^^jV^m.^^^ (it 

2 7i) 

»HCT3i»LT, mMMl ©Ig2-C#bflfc2-^o^- 3, 5 

— \?X h =3rv-y h ^vO 7i=/V||^ (94 mg, 0.27 mmol) ^b4-^ 
^y^^^^nv^ (85 mg, 0.40 mmol), rf7^ (MJ7i^/^7^y) /n 0 
V I? p A(II)(15 mg, 0.013 mmol), 2mol/L^^ !7 J*7kMW. (0.4 mL) fc^l, 
2-^ f^x^y (3mL) ^fflV^, 2- (^^7 9^-4 — (M -3, 

h^rv-^ h^ris) 7 A<WflSSt* ^^^#fc 0 $ 1 ©Ig4 

£ |^#^ LT, £> jft/fc-ffrS^fl'' , ^ 7 7 —As (2.0 mL) *3 £ T>*4mol/Li^fb7k*<E> 
1, 4-^^f-i/^ (1.0 mL) Sr^WT, f b^4fc 2 7 1 (67 mg, 72%) Sr#fc Q 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 3.33 (s, 5H), 6.33 (d, J = 2.5 Hz, 1H), 6.40 (d, 
J = 2.5 Hz, 1H), 7.24-7.50 (m, 5H), 7.96-8.04 (m, 2H); APCLMS (m/z): 347 (M-H)' 

immm 272] 

3, 5-v ? tKn^v'-2- (l—t7^/V) •7^~A*gm.* s f-tV (ft^ft2 7 2) 

HJfe^JlOXm3 ir^lJlLT. ^ffi#i|l^>X©2-t?#btbfc2 -^n-=E--3 ) 5 

— tT^ h^v^ h^vO 7cn=./Vg^S6^^/V (95 mg, 0.27 mmol) 1—1- 
' 7? I/^oyi (70 mg, 0.41 mmol), 7f7^ (Mj7x=/I/^7^y) ^'7 

v 5 ? A(II)(15 mg, 0.013 mmol), 2mol/LMPt^ b U * AtM£?£ (0.4 mL) *5 «fc U 1 , 
h^r^^y (3.0 mL) ^rffiV^T, 3, (;* b^v^ h^V) -2 

— ( 1 -^^v^) 7*=/l|^^ ^^#fc 0 $ & fcHJ&M 1 OX?Je4 i I^SStC L 
T, #£> tbfc-f t/£-#>^ b , 7< * / —71/ (2.0 mL) *3 £ V4mol/Lifrf b7K3£ © 1 , 4 - v> 
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ir^^mW. (1.0 mL) £^T, ft^2 7 2 (39 mg, 46%) £r#7c 0 

iH-NMR (270 MHz, CDCla) 5 (ppm): 3.30 (d, J = 15.1 Hz, 1H), 3.20 (d, J = 15.6 Hz, 
1H), 3.27 (s, 3H), 6.38 (d, J = 2.5 Hz, 1H), 6.40 (d, J = 2.5 Hz, 1H), 7.22-7.50 (m, 
5H), 7.84 (m, 2H); FAB-MS (m/z): 308 (M+H)+. 

mmm 273] 

2 — (1, 3-^yyv?t^y7y-5 — (;v) -3, 5-^tKn^7x^i 
Ht^/V (ft^#>2 7 3) 

. mi&m 1 (Dig 3 1 mmz. it, 1 <dhu 2 1?# b 2 3, 5 

-fc** b ^rv-^ h^r^X) 7^^/^^^^/^ (100 mg, 0.29 mmol) 7>fe s 3, 4 
- ^-l/^v 5 ^-^^) :7^~/l^n (73 mg, 0.44 mmol\ tf* .( h P — o— • h 
U yl/tf;* 7 ^ ^) ^ i^r> ^(11)^^ a y K (10 mg, 0.017 mmol), fcm^^V^ (300 
mg, 0.92 mmol), 1, 2—1?* b^^^P^ (3.0 mL) joJ^Tk (0.5 mL) £r/^T s 
2- (1, 3-^y^y7y-5-^^) -3, 5. -If* (* b^Z/* b^cis) 

frb, *$ J —fls (2.0 mL) £5 £!Mmol/L:^>fb7j<|^ 1 , 4-v^^-^-^^f^ (l.O 
mL) SrJiV^T, it^2 7 3 (61 mg, 69%) ^#7h 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 3.27 (s, 2H), 3.30 (s, 3H), 5.60 (s, 2H), 6.17 
(d, J = 2.4 Hz, 1H), 6.27 (d, J = 2.4 Hz, 1H), 6.49 (dd, J = 7.8, 1.6 Hz, 1H), 6.57 (d, 
J = 1.6 Hz, 1H), 6.86 (d, J = 7.8 Hz, 1H), 8.98 (s, 1H), 9.19 (s, 1H); FAB-MS (m/z): 
302 (M+H)+. 

immw2 7 4] 

ami) mminKDum 2 tmmi^^x, 2-^1^-3, 5-t?* (* b^>* 

b *c V) 7 ^~;V$m.t f-fr (190 mg, 0.56 mmol) frb, b V * (v^Vv? ]) 7>7 
irh^) ^°7^^ (51 mg, 0.056 mmol), b ]) -ff-fV (2-^^/^) *X (0.36 
mL, 1.1 mmol) ^ffiV^, 3 , 5 - If* (^ b^v'T* b^ri^> -2 - (2-^^=^) 
^ * ^/umm* f-JV (130 mg, 66%) Sr#fc. 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.27 (s, 3H), 3.41 (s, 3H), 3.43 (s, 2H), 3.54 (s, 
3H), 4.98 (s, 2H), 5.11 (s, 2H), 6.63 (d, J = 2.5 Hz, 1H), 6.73 (d, J = 2.5 Hz, 1H), 
6.80 (dd, J = 3.3, 1.3 Hz, 1H), 6.98 (dd, J = 5.0, 3.3 Hz, 1H), 7.29 (dd, J = 5.0, 1.3 
Hz, 1H); APCI-MS (m/z): 352 (M+H) + . 

(32) HIilOIg4 irlRtfU^LT, _hfET*#fefrbfc3, 5 -If* 
7< h^rv^) —2— (2— ^-rc-/i/). 7 cc^/l/|^^ ^"/^ (130 mg, 0.37 mmol) frh, 
*? / —JV (2.0 mL) *3 ^Xl^xcvoVVm\^M(0 1, 4 - v^^rf"^^ (2.0 mL) £ 
fflV^T, fb-a* 2 7 4 (63 mg, 64%). £#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.46 (s, 2H), 3.62 (s, 3H), 5.37 (br s, 1H), 6.38 
(J = 2.5 Hz, 1H), 6.40 (d, J = 2.5 Hz, 1H), 6.51 (br s, 1H), 6.98 (dd, J = 3.6, 1.3 Hz, 
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1H), 7.13 (dd, J = 5.0, 3.6, Hz, 1H), 7.46 (dd, J = 5.0, 1.3 Hz, 1H); APCI-MS (m/z): 
263 (M-H)-. 

[IMJ2 7 5] 

6 5 - [2- (2 - t Kndfi/x hdp-V) ^^^] -4- (2 -=f-^c^) 

-<^if V- 1 , 3-i?*—A' (fl^te* 2 7 5) 

(It 1 ) 2 3 5 ©It 2ilDitfC, H»J 17 4 <7)I® 2 "C# b frtfc 2 

-^n^E-4-^^-^- 1, 5-tf^ b^rv-^ b^rv-) -3- {2- [2- (7- 
h^t 2—J/l'**i/) ^<^ifV (140 mg, 0.29 

mmol) tf^ ( h V ~7^^jV~fc7.-7^ I/) ACLOv^ p P K (200 mg, 

0. 29 mmol) *3«tt^ h JJ -ff-frX 2 — *X (0.3 mL, 0.95 mmol) ^r^V^T N 
•4 -rc^-yv- 1 , t^v^ h^riX) -3- {2- [2- (rf7tFn 

tT9 2 f/Wt^v') ^ h ^v-] J^/W - 2 - ( 2 -^^~/W) -O'i? >- (92 mg, 

66%) Sr#/t 0 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 7.35 (dd, J = 5.1, 1.1 Hz, 1H), 7.06 (dd, J = 5. 

1, 3.3 Hz, 1H), 6.88 (dd, J = 3.3, 1.1 Hz, 1H), 6.84 (s, 1H), 5.22 (s, 2H), 5.01 (s, 2H), 
4.58 (m, 1H), 3.87-3.60 (m, 6H), 3.58 (s, 3H), 3.32 (s, 3H), 2.85 (t, J = 8.0 Hz, 2H), 
2.70 (q, J = 7.3 Hz, 2H), 1.74-1.47 (m, 6H), 1.15 (t, J = 7.3 Hz, 3H). 

dm 2) mmm 1 ©iS4 1 mmz lt, ±mx«<mbtitz. 4 -^;v- 1 , 5-^ 

X (;* h*^* h^) - 3- {2 - [2 - (f b^t Kp^7^-2- f/l^^vO 
df^rc^vl/| j^/W — 2 — (2 — ^O'if ^ (90 mg, 0.18 mmol) fi> 

J —A* (3.0 mL) te£X$4m.oVLm\Sfcm<D 1 , 4 - v^^^iig (l.O mL) 
^V^, ^2 7 5 (56 mg, 70%) £r#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.06 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.72 (t, J = 8.3 Hz, 2H), 3.30 (t, J = 5.0 Hz, 2H), 3.39 (t, J = 8.3 Hz, 2H), 3.51 
(t, J = 5.0 Hz, 2H), 6.24 (s, 1H), 6.80 (d, J = 3.5 Hz, 1H), 7.02 (d, J = 4.3 Hz, 1H), 
7.37 (d, J = 4.2 Hz, 1H); APCI-MS (m/z): 307 (MH)\ 

[»J2 7 6] 

6 —^J-jV— 4 - (6-^ ^O'if^-l, 
(ft^2 7 6) 

(It 1) 4 -xf;H/y;^; ' — jV (3.1 g, 22 mmol) grv 5 ^ n n y $ V (100 mL) 

U y7*o tV^^/^T 5: V (10 mL, 57 mmol) &£Uy V 3 s - So* 
nV K (3.8 mL, 50 mmol) ^PxT N itt'8^if# Lfc Q K^^tKStJPxT, 

^pv b^97-f- (@^^/Wn ^-p-^1/4—1/2) UlTflfiKU 1 -^TVl^- 

2, 4-tf^ (^ h^ri^ -<^if>- (3.0 g, 60%) 2r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.59 (q, J = 7.5 Hz, 
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2H), 3.47 (s, 3H), 3.48 (s, 3H), 5.13 (s, 2H), 5.17 (s, 2H), 6.65 (dd, J = 8.3, 2.5 Hz, 
1H), 6.77 (d, J = 2.5 Hz, 1H), 7.04 (d, J = 8.3 Hz, 1H). 

(Ig2) _h|B"e#^tbfc 1 -^/V- 2, 4-f^ (>< b^v^ b^vO •'O'if^ 
(2.9 g, 13mmol) 3rN, N-^^;V*M7^ K (50 mL) ^jj?U N-^n^r 
fi<>f 5 K (2.5 g, 14mmol) Sr^P^T, ^&-eiB#ITO# Lfc 0 SJfcfSSr^ff T~eM 

If U # b ttfc^SSr^ y # ff?vf3 y^nvl>^77^ (g^^^/Wn . 3^ 

^=1/9—1/4) ^Tfit®JU 5-yn*-l-xf/V-2, 4 -If* (^ b^rv^ b^f 
i/) ^Vif;/ (3.7 g, 93%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.54 (q, J = 7.5 Hz, 
2H), 3.47 (s, 3H), 3.52 (s, 3H), 5.16 (s, 2H), 5.19 (s, 2H), 6.92 (s, 1H), 7.28 (s, 1H). 

(Ig3) _h|B-e#b^fc5-^n^E-- 1 h*ri/^ b 

vO -O-if^ (570 mg, 1.9 mmol) b =7 t Fn77y (15 mL) t^^U -78°C 
-e^#b^^f J> 1.5mol/Ln-^/P-'y f^©n-^ ^rf-^« (1.9 mL, 2.9 mL) 
fciPfcT, 30£f^SI#Lfc o K»2-7/^n-4-^ b drv"<^XT/^fc K 
(430 mg, 2.8 mmol) ^P^TlRtPfliiW 5 Lfc„ SJ^^^^n^-fbT ^^!7i»7Kf« 

f b^St-^DP^^^ (30 mL) £>£t>— ? n^t°y (l.O g, 2.7 

mmol) -^miLx^ mu.^i8^mmwvtc 0 ^JfcMl^#>^^^T«RU i?^-f 

vf^77^- (g|^^-yWn— ^^-^^=1/4—1/2) ^Tft$JL. 5 -^^vl^- 2 , 

4- tf* h^r^ b^) :7^~/^= 2 -:7A^n — 4— t< b^rv^^— /^=<7~ 
b >- (450 mg, 65 %) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.19 (t, J = 7.6 Hz, 3H), 2.62 (q, J = 7.6 Hz, 
2H), 3.31 (s, 3H), 3.50 (s, 3H), 3.84 (s, 3H), 4.96 (s, 2H), 5.24 (s, 2H), 6.56 (dd, J = 
13.5, 2.5 Hz, 1H), 6.73 (dd, J = 8.6, 2.5 Hz, 1H), 6.86 (s, 1H), 7.37 (s, 1H), 7.66 (t, J 
= 8.6 Hz, 1H). 

(X*£4) JtfB-e#btbfc5-^^-/l/- 2, 4-t*^ b b ^vO Z7 

= 2 — ~7;V3m — 4 — ^ Y^riyy su=-/V=^r b is (20 mg, 0.069 mmol) — 
jv (2.0 mL) i^MM U t K7^ ■ 7k?R#> (0.05 mL, 1.0 mmol) ^Px.T N fln&tfg 

F^'77^- (^^^^/Wn-^-^f-^=i/l) l't»SU 1 -=c-^-A — 5 - (6- 
^ l H--f JV- 3 — f/l-) -2, 4-tf* (7< b^v^ b^vO ^< 

i/if^ (14 mg, 55%) £r#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.20 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 3.34 (s, 3H), 3.53 (s, 3H), 3.85 (s, 3H), 5.09 (s, 2H), 5.26 (s, 2H), 6.70-6.81 (m, 
2H), 7.05 (s, 1H), 7.47 (s, 1H), 7.67 (d, J = 8.8 Hz, 1H). 

(XfM5) ±|E-e#b^fc 1 ~^?V- 5 - (6-;* b^fv-- 1 hi- 4 V^S^-JV— 

5- 4;U) -2, 4-« h^is* h^ris) -<^i£> (14 mg, 0.037 mmol) & * 
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* 7 —jv (1.0 mL) MM 4mol/L^fk7k*» 1 , 4 - v^^l?" (i. 0 inL) £r 

U #bttfcM^^ n a J^/PAT*§^fb U> 2 7 6 (10 mg, 95 %) £r 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.12 (t, J = 7.6 Hz, 3H), 2.63 (q, J = 7.6 Hz, 
2H), 3.94 (s, 3H), 6.56 (s, 1H), 7.01 (d, J = 2.2 Hz, 1H), 7.05 (dd, J = 9.2, 2.2 Hz, 
1H), 7.54 (s, 1H), 8.02 (d, J = 9.2 Hz, 1H); ESI-MS (m/z): 285 (M+H)+ 

\mm\ 277] 

6—^^-/1^-4— (5— = fn- 1H — f l>^y—;V— 3 — iM s<^H^—l, 3 
-v 5 ^-— IV (^#12 7 7) 

(Xfl 1 ) HlffiM 2 7 6 ©Ig 3 £ IHilfc LT> HMfiJ 2 7 6 ©Ig 2 fetLfc 5 
-^n^-- 1 -^^yl^- 2, 4 — IT* (^ h^ix^ h^V) -^^if^ (420 mg, 1.4 
mmol) fab, 1.5mol/Ln--7^/HJ f 7-^©n-^f yfS (1.4 mL, 2.1 mmol), 
2 — ^/^n — 5 — ~ b n^yX7;^H K (280 mg, 1.7 mmol) *3 klf'r b 9 t K 
n:7^ (15 mL) £rjlV^ N £r#fc„ $ £> ^#btbfc^#J«r- ^ n A&fcT p 
•7 A (750 mg, 2.0 mmo l) & J^v^ an^y (15 mL) -^Jg L. 5 -^/U- 
2, 4 - \fX f^r^ f^r-» 7x^;V=2-7/vtn-3-^fn7i=;l/= 
b 1/ (160 mg, 29%) <H#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.22 (t, J = 7.5Hz^ 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.23 (s, 3H), 3.50 (s, 3H), 4.88 (s, 2H), 5.26 (s, 2H), 6.85 (s, 1H), 7.23 (t, J = 
8.9 Hz, 1H), 7.61 (s, 1H), 8.33 (m, 1H), 8.46 (dd, J = 5.7, 2.7 Hz, 1H). 

am 2) mm\ 27 6 ©ig4 t mm^ tx, ±ia-e#6>*wt 5 -^>v- 2 , 4 

-tf^ h^r^y h^is) 7x^/1/= 2 - -3 Kn 71^=^ b y 

(55 mg, 0.14 mmol) fab, t K^v^-TKfP^ (0.05 mL, 1.0 mmol),, b (l.O 
mL) £3 .tt^^i^/— /V (1.0 mL) ^r^V^T, 1—^^/1^-2, 4 — tf* f^v^ 
b^rv-) -5- (5 — =• h n - 1 H— l/*fv*— ;V— 3 ^y-gV (37 mg, 

68%) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 7.4 Hz, 
2H), 3.41 (s, 3H), 3.57 (s, 3H), 5.15 (s, 2H), 5.32 (s, 2H), 7.15 (s, 1H), 7.20 (d, J = 
9.2 Hz, 1H), 7.51 (s, 1H), 8.20 (dd, J = 9.2, 2.2 H, 1H), 8.88 (d, J = 2. 2 Hz, 1H). 

(ig3) mtfoM i ox©4 1 mm\z tx, _Lis^#b^/c 1 -^>v- 2 , 4 - 

* (^^1^7) -5- ( 5 f n - 1 H-^ V^y-;v- 3 - ^f/l') 

if ^ (37 mg, 0.096 mmol) fab,tecio\fLMA\^M<0 1 , 4 - V'^r^^r^W®, (l.O mL) 
teiUM ? J— IV (1.0 mL) %m^X, ^£^2 7 7 (25 mg, 87%) &#fc 0 

X H-NMR (300 MHz, DMSOds) 8 (ppm): 1.13 (t, J = 7.5 Hz, 3H), 2.51 (q, J = 7.5 Hz, 
2H), 6.56 (s, 1H), 7.35 (s, 1H), 7.68 (d, J = 8.4 Hz, 1H), 8.16 (dd, J = 8.4, 1.6 Hz, 
1H), 8,89 (d, J = 1.6 Hz, 1H); ESI-MS (m/z): 300 (M+H) + . 
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immm 278] 

#12 7 8) 

(X© 1 ) 4 -xf/VVy/^/Wl' (10 g, 73 mmol) -SrTir b ^ (250 mL) fc^fl? 
U y !7-^ (30 g, 220 mmol) *3 XXl^itT V /W'(l5 mL, 170 mmol) SrAP&Ts 

Jn?&38$icT"C4H#ra bfc„ ^J&il<£^3:^?&* t?^*P U ir 7 4 h ^riffi Ltii bfc 

(^ac^-/Wn-— ^rf-^=l/9) ^T»#b, 2, 4 - If* (7!) /^^^) - 1 
^-/W^if^ (15 g, 95%) ^#fc c 

iH-NMR (300 MHz, CDCls) 5 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 4.49-4.53 (m, 4H), 5.24-5.30 (m, 2H), 5.37-5.46 (m, 2H), 5.99-6.31 (m, 2H), 
6.42-6.46 (m, 2H), 7.03 (d, J = 7.8 Hz, 1H). 

di2) ±m^nbtitz 2/4- bf* (r y /v-^vO - 1 -^a^<^^ do g , 

47 mmol) £rN, N-v'^fMMT^ K (50 mL) U ^^-i^^tV ^ (8.0 

mL, 86 mmol) «Jx.T, 80 < C-C12^MSI# bfc Q S^^r^ff T"?:«§ bfc^ ^ 

•c^aft u mm^MmTxm^ b fc 0 # ^ titz.m^ 7^ovh^ 7 

7^f— Wx^;Wn— - ^1^=1/9- 1/4) ^T*it$>rU 2, 4-« (7!)^ 
V) -5-xf;v^yX7;V7t K (10 g, 89 %) £r#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 4.14-4.64 (m, 4H), 5.30-5.35 (m, 2H), 5.40-5.48 (m, 2H), 6.00-6.12 (m, 2H), 
6.39 (s, 1H), 7.65 (s, 1H), 10.4 (s, 1H). 

(It3) _hta-^#^^fc 2, 4-tf^ -5-xf;MyX7;^' 
t K (4.0 g, 16 mmol) Srtert-:/^ 7 —/V (50 mL) i^nn^^y (10 mL) t 

tk do mD <Dm&mmz.mffii^ v ^m^m-r hvvj* (3.9 g, 33 mmoi) *s ±t*2 

_ ^ 2 -y-r ^ (8.0 mL, 76 mmol), (4.5 g, 50 mmol) <£rlHI b;to;iT, 

36P#f B W#bfc D S^^^IETT«f bfcft> #^tLfc^«^lmol/LmSt»^ 

-ritm-u ^^^/^ttttjb/^ 0 ^JB&t&fnM^ b y ^A7K^-e^#b/c 

U—iy 3 1/ (®^^^/Wn-^^f-^=l/4) U 2 , 4 - tbx (T 3J /^^V) - 5 
-^/VgMmk (3.8 g, 90 %) Sr#feo 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H), 4.61-4.58 (m, 2H), 4.74-4.77 (m, 2H), 5.31-5.51 (m, 4H), 5.98-6.13 (m, 2H), 
6.46 (s, 1H), 7.94 (s, 1H). 

(x@4) ±mx»nbfafr 2 , 4 - tf* (r y /v^-^^) - 5 -^jvg&mm (300 

mg, 1.1 mmol) ^^mtVls (5.0 mL) fc*g$?U o-7x^I/yi?7^ (150 
mg, 1.4 mmol) ^C^T, 2B#^m#b7t 0 ^^fc y ^%^J3ETt?®# bfcft. 
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i-hv ^^mmximnkm^-vt^ m^mm-thy ^^-e^u, mm&mmTx 

b7c 0 # hflftm^t^> V 77 ?)V-Z> 7A^ovf^77^- (I^^^/Wn 

^f->-=l/9~l/4) ^T»# U 2 , 4 - If ^ (TV JVJr^ri/) - 5 - (-<y yV 5; # 
y*—;V- -1 -if/W<^y (311 mg, 86 %) £r#fc 0 

iH-NMR (300 MHz, CDCls) 5 (ppm): 1.21 (t, J = 7.5 Hz, 3H), 2.68 (q, J = 7.5 Hz, 
2H), 4.57 (m, 2H), 4.74 (m, 2H), 5.29-5.54 (m, 4H), 6.01-6.21 (m, 2H), 6.50 (s, 1H), 
7.18-7.21 (m, 2H), 7.51-7.54 (m, 2H), 8.34 (s, 1H). 

(Ig5) ±f3^#£>tl7c 2 , 4 - \fx (TP ;v$-*ci/) - 5 - (-<yyV 5 ^y*— 
/l/- 2 — - 1 -cn^vW<;y-£y (47 mg, 0.14 mmol) £rv^ nn^y (3.0 
mL) U -78°C-(?fi# bft^ 1.0mol/Lj|^#y ^On-^ ^^mW (0.5 mL, 

0.5 mmol) *Mk.X, 20^TO#bfc o ^^tK^P^T, ISfP^StTK*-^ b P t? 
^7Kf«-e^lti bfcf£ s ^ n v 7jN/VA-e2HIttl±S b7c 0 ^IIJI^^KM^ t7 ^ 

(H^^/Wn— -9-^=1/2) ^T»^b s fb^#J2 7 8 (29 mg, 82%) 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 1.25 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H), 6.43 (s, 1H), 7.21-7.18 (m, 2H), 7.54-7.51 (m, 2H), 7.63 (s, 1H); APCI-MS 
(m/z): (M+H)+. 

C^Wl|2 7 9] 

6 - ( 1 -7x^;^yyV ^ 2 iJV) ^yif y- 1 , 3 

;V Ofb^/2 7 9) 

(x© 1 ) mM\n 278 ©ig 4 ^ nMUfc lt, hj&ki 278 ©ig 3 -e# e> *ltc 2 , 

4 - (T V fVHr^l/) — 5 -xf;^Ifi (130 mg, 0.50 mmol) frh, N — ~7 
^^/I^-o-^^- i/yv?7$ y (no mg, 0.60 mmol) $3 kXFJr^isi&fc P y (5.0 
mL) ^fflVMT, 2, 4-tfy (7!)/^^^) - 1 -rc^yv- 5 - (1-^^=7^ 
yyV ^ ^y*— /y- 2 — Jjv) -^yify (140 mg, 69 %) £r#fc D 

iH-NMR (300 MHz, CDCls) 5 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 4.05 (m, 2H), 4.47 (m, 2H), 4.97-5.07 (m, 2H), 5.27 (m, lH), 5.40 (m, 1H), 5.57 
(m, 1H), 6.02 (m, 1H), 6.22 (s, 1H), 7.22-7.40 (m, 8H), 7.46 (s, 1H), 7.88 (m, 1H). 

dt2) .mmm 278 (Dum 5 1 mmz ut, ±mxnbthtc 2 , 4 - tr * cr y 

/y^dr-y) -1-31^-71^-5- (1 -7*=/w<yy^ 5^y*— /y- 2-y/b) ^<y 

ify (140 mg, 0.34 mmol) l.Omol/LJt'ft^y ycDn-^^-p-y^^ (l.O mL, 

1.0 mmol) 33 na^7 (5.0 mL) Sr^T, <m##5 2 7 9 (83 mg, 73%) 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.21 (t, J = 7.3 Hz, 3H), 2.20 (q, J = 7.3 Hz, 
2H), 6.37 (s, 1H), 6.62 (s, 1H), 7.00 (d, J = 7.6 Hz, 1H), 7.13-7.27 (m, 2H), 7.33-7.36 
(m, 2H), 7.55-7.66 (m, 4H); APCI-MS (m/z): 331 <M+H) + . 
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IMM$\ 2 8 o ] 

5- { [ (4.R, 5R) -4, (t Ko^f"^) -1, 3-i^J-^y^ 

>--2--f/y] ;^/W -6-^nn-4-7x^;l/^yify- 1, 3— /I/ (<fb 

2 8 0) • 

^#fe#"|2 3 0-C#e>tt5<t;^^2 3 O (79.6 mg, 0.240 mmol) h 7 t Kn7 

?X (10 mL) ll^iU IE!fi3fc8W- MJ #A (48.7 mg, 0.538 mmol) *5j;^^7 
(102 mg, 1.05 mmol) ePit, ^MT^BIf^W 2 bfc Q RJ&»£4&fc:gflfc 

(y a n y / — /WtK=100/10/1) ttHSSU ik&<®)2 8 0 (22.7 mg, 26%) 

iH-NMK (300 MHz, CD 3 OD) 8 (ppm): 2.88 (d, J = 5.4 Hz, 1H), 3.40-3.60 (m, 5H), 
3.70-3.80 (m, 1H), 5.28 (t, J = 5.4 Hz, 1H), 6.45 (s, 1H), 7.16-7.42 (m, 5H); 
APCI-MS (m/z): 365 (M-H)\ 

mmm 2 s 1 : 

5 - { [ (4S, 5S) -4, 5 - (kFn^f^) -1, 

y— 2— -f/y] tJ-As) — 6 —zxjf-jv— 4 — (3-t ^^^^73:^) ^O'if^— 

1 , 3 - i?*— JV {fo&m 2 8 1) 

(Ig 1 ) Uli 1 Olg 3 i ^ Lt, W|2 3 3©Ig4r#&^l, 5 
-tr;* (^^^/V^-=3r^) -3— { [ (4S, 5S)-4, 5 — fcr* (^^v 5 /^^ 
vO -1, 3-v f ^-=3ryy>'-2 — f/l7] y^vW 2 -3— K^^-t? 

>- (540 mg, 0.70 mmol). 2- (3-fc Fn^77x^) -4, 4, 5, 5 K 
^fT-As—l, 3, 2-mtt^7 V (32 mg, 1.5 mmol), »^7>)A (98 mg, 
3.0 mmol) 33 it* If* ( MJ - 0 - h U/V/Jn^^^ y) /^^^MDv 5 ^ bJK (30 
mg, 0.038 mmol) ^fflV^T, 1, 5 — tr* (^<y vVl^^-y) -3 - { [ (4S, 5 
S) —4, 5 — tf^ (^7^t d rv') —1, 3 — v^^y^;/ — 2— ^vW 
— 4 — rc^vi^— 2 - ( 3 — t Kd^^7x^) ^yif y (330 mg, 64%) $r#fc 0 

APCI-MS (m/z): 737 (M+H) + . 

(Xfe 2) Htfe^lJ 2 18 ©Ig 3 t IrMSI^ LT n _hf3^#btbfc 1 , 5 - tf .x 
vVV^vO -3-{[(4S, 5S)-4, (-^vv^^y) -1, 3 

-vb^yy y- 2 — —4—^^/1^—2- (3-t kp^7*- /v) 

-<yif^ (330 mg, 0.45 mmol) ^ h7t Kn7 7 7.(l0mL) fc:$g#?U 10%^ 7, 
^!7A^m (110 mg) SrJn^T, 7KHMET (0.35MPa) N ^MTniH#TO#Ufc 0 S 

77^^ (y n n tfc/l-A/y. y 7 — /l-=l/0~20/l) ^TftM U fly^ 2 8 1 (129 mg, 
76%) £r#fc 0 

iH-NMR (300 MHz, DMSO-d 6 ) 8 (ppm): 0.99 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 

-248- 



WO 2005/063222 



PCT/JP2004/019742 



2H), 2.62-2.70 (m, 2H), 3.30-3.44 (m, 4H), 3.54-3.64 (m, 2H), 4.70-4.84 (m, 2H), 
6.33 (s, 1H), 6.44-6.54 (m, 2H), 6.58-6.66 (m, 1H), 7.09 (t, J = 8.0 Hz, 1H), 8.54 (s, 
1H), 8.99 (s, 1H), 9.17 (s, 1H); APCI-MS (m/z): 375 (M-H)\ 

mmm 282] 

5 - { [ (4S, 5S) -4, (t Kn^f^^) -1, 3-^V5 

^— 2 — 4^1 - 6 — a^=f-;V— 4 — (3 - 7;^P7i^) — 1 , 

3 - i?3r— A* 2 8 2) 

Olm i ) mMm i wxm 3 1 mmz. tt, mfi^g 233 ©ig 4 -e# & tts 1 , 5 

(*<l'i?A'tti/) -3 - { C (4S, 5S) -4, 5 -If* (^^^/V^-^r 
V) —1, 3-^t^y7^-2-<*^] ff-M — 4 — a^/V— 2 - 3— F^^if 
^ (270 mg, 0.351 mmol) 3-7/^0 7x^/^0^11 (103 mg, 0.736 

mmol), ^<^i?v"7^ (492 mg, 1.51 mmol) *3j;t^lf^ ( MJ — o- hV 7 4 

is) ;*9i?t7MlL)i>? n U K (15.0 mg, 0.0191 mmol) SriBV^ 1, (-< 
^v 5 /!^-^) -3 - { [ (4S, 5S) -4, (^^/I^-^ix) -1, 

3- ^77^-2— f/t'] ^TVV} —4—^^-/1^-2- (3-7/^o7x-/P) 
^tyfy (142 mg, 55%) Sr#fc„ 

APCI-MS (m/z): 739 (M+H) + . 

(Ig2) Ji|B^#feftfcl , 5- If* (^y^t^ri/) -3 - { [ (4S, 5 SO 
-4, 5-tf* (^^v 5 /^^^) -1, 3 -v^^-^y 7^— 2 — >f/P] — 

4— ^^-/1^—2— (3-7/^0 7.1-^) ^is-Hls (141 mg, 0.191 mmol) Sr^ h 
7tKn777 (10 mL) fcSgtf? U 10%/^ v> «7 A^lft (60 mg) tttT x 

JET (0.35MPa), &ifrT?llH#|«lii# bfc c RjG&a^SrttiB U *«t*r«HETT»Pilt 
Lfc 0 #&*t;fc»iiE^#Et*M^ n*^ b^77-r— (^pp*M/^;-/W* 
=100/10/1) jCT«fJ»U ft^2 8 2 (45.5 mg, 65%) %#fc„ 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.45-2.62 (m, 2H), 
2.66 (d, J = 5.4 Hz, 2H), 3.25-3.50 (m, 4H), 3.50-3.75 (m, 2H), 4.70-4.80 (m, 2H), 
4.84 (t, J = 5.4 Hz, 1H), 6.37 (s, 1H), 6.80-7.20 (m, 3H), 7.25-7.40 (m, 1H), 8.74 (s, 
1H), 9.10 (s, 1H); APCI-MS (m/z): 363 (M-H>. 

immm 2 8 3] 

5 - { [ (4S, 5S) -4, (tFP^f/H -1, 3-^77 

2—4 ff-;V) -4- (3, — 6— ^.f-A^fUls 

- 1 , 3 -V-^—JV (ft&m 2 8 3) 

cdb i ) m$&M i (Dim 3 1 mwttz lt, mmm 233 ©ig 4 t?# & 1 , 5 

-If* (-O^/V^vO -3- { [ (4S, 5S) -4, 5-fcT.X (^^v 5 /^^ 
vO -1, 3-^77^-2 — f/P] ;*^VW -4-^^/1— 2-3— K^O-if 
>- (270 mg, 0.351 mmol) 3, 5-i?^f /W7x=/^t?^ (ill mg, 0.740 

mmol), fcWtte'fVJ* (492 mg, 1.51 mmol) dSit^tf^' ( b U — o— h U/^^7^ 
^) /^v^^ODv^ n V K (15.0 mg, 0.0191 mmol) &J^T, 1, 5 -If* (-< 
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l/-J;V^*y) -3- { C (4S, 5S) -4, 5 - If ^ (^VvVW-^vO — 1, 

3— is— 2— iJV] y^/V) -2- (3, 5 —%>y^7V^^-/V) -4- 
-c^/^^if^ (161 mg, 61%) £#fc 0 • 

APCI-MS (m/z): 749 (M+H) + . 

(IS 2 ) _LiB""T?# b tl/fc 1 , 5-« (^i/vvV^^-y) -3 - { [ (4S, 5 S) 
-4, Ky^^^r^) -1, 3 -v^^-^y.^^— 2 — f/l/J y - 

4— ^^vu— 2 - (3, 5 *<Vi?>' (161 mg, 0.215 mmol) 2: 
f^7tKo77^ (10 mL) fcL$&#U (60 mg) Srfln&T^ tK 
SWflJiT (0.35MPaX SfiT'll^im^tfco SlSa^«r«iiU it^Sr^TT? 

7K=100/10/1) JC-CttfJSU ^#3 2 8 3 (77.4 mg, 93%) 3r#7c 0 
APCI-MS (m/z): 387 (M"H)'. 
[HJ£M 2 8 4] 

4- [3- (rt^T^/) y^^/k] — 5 — { [ (4S, 5S) — 4, 5 - Ifjx 
(t Fn^^f;k) —l, 3 — *?Hr^y v is— 2 — -OKI ^f/W - 6 — xf/i^< 
>-if^-l, 3-^/Kft^2 8 4) 

(Ig 1 ) H'JSM 1 <^X@ 3 i: I^Hfc LT> ^Jfe^iJ 2 3 3 (55 4 b tbS 1 , 5 
(-<^iy/]y^-^-y) -3 - { C (4S, 5S) -4,.5-tf^ (-^v 5 /^^ 
vO — 1, 3 — Zy^-^-y *7is— 2 —4/^1 — 4 — ^^vl/— 2 - H— K^^if 

^ (360 mg, 0.468 mmol) s6»fe % 3-7tW5/7i=/^ny| (176 mg, 

0. 983 mmol), »v-^^ (661 mg, 2,03 mmol) *3 J: t* fcT.* ( h'V —o— 
^y^V) /^^^MD^Py K (18.0 mg, 0.0229 mmol) SrfflWT\ 2- [3- 

(Tir^/i^T^/) 7* — l, 5-tf.x (^O-^/V^-^-^) -3 - { [ (4S, 

5S) -4, 5 -If*. (^^v 5 /^^^) — 1, 3-v ? ^"^y^^-2 ifV\ 

;U} - 4 -cc^Vw<^-fef (233 mg, 64%) £f#7c 0 

APCI-MS (m/z): 778 (M+H) + . 

(XfS2) _hfB"e#fetLfc 2- [3- (T-fe^/l^T ^ /) 7 ^=-;V\ -1, 5 -If* 
(^yvvl^^iX) -3 - { [ (4S, 5S) -4, 5 - fcT;* Hy^t^rS/) - 

1, 3-^y7y-2—f;k] ^^/W — 4— ■3^VW<>'*£>' (233 mg, 0.300 
mmol) §7f7tKP77y (10 mL) fc|g$?U 10%^9^^A^* (54 mg) Sr^P 
it> 7X»AtIffT (0.35MPa) N Sia*tfll^MJ»^L*:„ S^M^^i! U 

/ — 7W7K=100/10/1) fc-OWHKU ft^2 8 4 (80.4 mg, 64%) £#fc 0 

iH-NMR (300 MHz, DMSO-de) 8 (ppm): 1.01 (t, J = 7.2 Hz, 3H), 2.03 (s, 3H), 
2.40-2.80 (m, 4H), 3.20-3.50 (m, 4H), 3.50-3.60 (m, 2H), 4.70-4.85 (m, 3H), 6.35 (s, 
1H), 6.70-6.80 (m, 1H), 7.15-7.35 (m, 2H), 7.40-7.60 (m, 1H), 8.62 (s, 1H), 9.03 (s, 
1H), 9.83 (s, 1H); APCI-MS (m/z): 418 (M+H) + . 
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imM$ 2 8 5] 

5- { [ (4S, 5 S) — 4, 5-\?X (fc Kn^f;l/) — 1, 3— S^^y^ 
2 — >f /i>] 7^/W — 6 -7 p n — 4— y ^~/w<:/if ^— 1 , 3 — ;V (it 

^2 8 5) • 

COS 1 ) H»iJ 2 18 ©It 2. £ LTs mMffl 2 3 0 Ig 3 "?# hfriZ> 2 - 

[3, 5— tT^ (^y^/Vt^rv') - /V (2.35 g, 5.76 

mmol) (-) - 1, 4-^-0— ^v^-L- h W h—/U (2.61 g, 8.64 

mmol) joitFDL - 1 0 -#^77"^^' (401 rag, 1.73 mmol) £rfflV^T, 
3, (^y^^i/) -1- { C (4S, 5S) -4, 5 - tf ^ (-^v> 

/lx^-arv-)-l, 3-v ? ^-^ry^>'-2-^/Hy^-/V}-2-^^^/^^if>' (2.64 
g, 66%) gr#fc 0 

APCI-MS (m/z): 693 (M+H) + . 

at2) ±IB"C#e>tLfc3, (^>-yA^3-y) -1- { [ (4S, 5S) 

-4, 5-t*^ (-^vVl^^vO -1, 3-S?t*y7V-2-^/V] 7 — 
2-y^^/W^if^ (868 rag, 1.25 mmol) ^"r hvt Kn77^ (5 mL) 
U 10%A?7S?!>-kJfc* (400 mg) SrAP^LT, TklPf^RjET (0.35MPa) s ^M~eil^^ 

? u-rYtf^-y 4— (y p p t}n/1/A/^ y y — /W7)c=100/10/1) \Z.X^M 5 - { [ ( 4 
S, 5S) -4, 5-tf;* (t Fn^y^f^) -1, 3 - y 7 ^— 2 — f/V] 

7 ^/W - 4 - 7 :^/W< yi? y- 1 , 3 - (154 rag, 37%) £r#fc 0 

APCI-MS (m/z): 331 (M-H)\ 
(Ig3) JifB-e#b^fc5- {'[ (4S, 5S) -4, (tKn^f 

/U) -1, 3-v ? ^-^fy^^-2--f/i-] y^yw -4-y^^/v-^^ify- 1, 3 

— i?^-— /V (154 mg, 0.463 mmol) h 9 t Fn77V (10 mL) 3o£^7k(4mL) 
fc$Sfl?U lE^SUBfe't" b I? »7> (88.9 mg, 0.983 mmol) fcj;^;W7 7 5 yfife (138 
mg, 1.42 mmol) SrJP^T, kfflT?15^IWJi#Lfe 0 K^^^^fP^^TK*^ h 

y /WtK=100/10/1)- JCTfflfiaU ft^2 8 5 (80.4 mg, 47%) &#fc 0 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 2.60-2.85 (m, 2H), 3.20-3.70 (m, 6H), 
4.65-4.85 (m, 2H), 5.12 (t, J = 5.3 Hz, 1H), 6.54 (s, 1H), 7.20-7.40 (m, 5H), 9.20 (brs, 
1H), 9.91 (brs, 1H); APCI-MS (m/z): 365 (M-H)". 

imifcm 2 8 6] 

5- { [ (4R, 5R) -4, 5-ty .(t Kn^f^) -1, 
^-2--f/I/] y^/W — 6 -rc^Vl^- 4 - (3-7 f^rv'7s^) ^<yif^- 1 , 
3 -S?>*— ^ (fc^fe 2 8 6) 
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(Xgl) mM^2 1 8©XfS2 tmWkfc'LT, mMM2 3 3<DTM2X^hfrh% 2' 

- [3, 5-« (^^^^-^rv-) -2-^<3-;V7^~;V\ ^.#1 jV (2.10 g, 5.82 

mmol) frb, ( + ) -1, <^i?/U-D- b W /V (2.64 g, 8.73 

mmol) *5j:t^DL-l 0-^^77^*^ (406 mg, 1.75 mmol) ^ffil^T. 
3, 5-« (^^vvW^v-) -±- { '[. (4R, 5 R) -4, 5 - fc*^ 
/I^-^rvO -1, 3 - ^7 7 V- 2-4^1 — 2—^-^/U^^^ (1.35 

g, 36%) 

> 

APCI-MS (m/z): 645 (M+H) + . 

(XfS 2) |H«J 2 3 3 OXfM 4 £ IH^^ UT N XfBT^fetbfc 3 , 5 - If* (-<^ 
-1- { [ (4R, 5R) -4, 5 - tf ^ Vi^TT^) -1, 3 
— i )V\ ff-M — 2— ifMy^y (1.35 g, 2.10 mmol) 
3 #§ff (640 mg, 2.52 mmol) *3 «tt^ [tf^ ( h P 7^n7t h^iX) 3 — K] 
-<^if ^ (1.10 g, 2.56 mmol) 5rJlVvT\ 1,5 — tT^ (^^iMo^vO - 3 - { [ (4 
R, 5R) -4, 5 - tf ^ (^O-v 5 /^^-^) - 1 , 3-i;^y7y-2 — f/W] 
* - 4 —zzj^fr— 2 - 3 — K^^if (1.01 g, 63%) «r#fc 0 

APCI-MS (m/z): 771 (M+H)+. 

(XM 3) Sl«!l 1 ©X® 3 £ IrHUM UTs JzmX*nhthfc 1 , 5 - If* (-^vvl- 
^-^rix) -3- { [ (4R, 5R) -4, 5 — feT* (^^v 5 /^^^) -1, 3 -v> 
2 -- f t*tM/} — 4 —zc*f~jv— 2 — 3— K^^if ^ (500 mg, 0.649 
mmol) frb, 3-t^ b^>7x^ /l/#n^^ (207 mg,, 1.36 mmol). ^^i?^^ 
(910 mg, 2.79 mmol) $S£T$}?X ( b V -o- h V >Vifr^~7 ^ ^) ^7 v> ? A(II)v^ 
n y K (26.0 mg, 0.0331 mmol) Sr^V^T, 1 , 5 - fcf.x (^^vv^^^) - 3 - 
{. [ (4R, 5R) -4, (^i^/l^^rV) -1, 3-^y7^- 2 

7*7fvW -4—^^-7^—2- (3-7? V^rl/-7 a^=-;V) ^^>-. (290 mg, 
59%) £r#fc 0 

APCI-MS (m/z): 751 (M+H) + . 

(X?M4) X|B-C#fen/t 1 , 5-fcT:* (^O-v 5 /^^-^) -3 - { [ (4R, 5 R) 
-4, 5-fc** '(^^/K^vO -1, 3-^^7 7^-2-^;^] - 
2- (3-y h^rv^ycn^/^) ^^/ify (290 mg, 0.386 mmol) h 
7tKo77V (5mL) ^^?L, 10%/>°7 v 5 >> (100 mg) »^T. 7K**D 

XT (0.35MPaX ^S^21H#P^# Lfc 0 ra^^^MilU ffi^^^ffT^^lt 
nhtifcm&^^^Wm^ w f^'77^ (^ p ut^/I/A/t* ^ / — /WtK 
=100/10/1) iCTtlL, 8 6 (104 mg, 69%) £r#7c 0 

iH-NMR (300 MHz, DMSO-d 6 ) 8 (ppm): 1.01 (t, J = 7.2 Hz, 3H), 2.50-2.70 (m, 4H), 
3.26-3.46 (m, 4H), 3.54-3.70 (m, 2H), 3.73 (s, 3H), 4.70-4.88 (m, 3H), 6.35 (s, 1H), 
6.75-6.85 (m, 1H), 7.23 (t, J = 7.7 Hz, 1H), 8^0 (s, 1H), 9.03 (s, 1H); APCI-MS 
(m/z): 389 (M _ H)'. 

mum 287] 
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6 _ Trfe ^ /k _5_ { [ (4S, 5S) -4, 5-lf* (tKP^W -1, 
2 8 7) 

( X g 1 ) 2 3 3 (DUn 4 £ tT> IfeffiM 2-8 5 ©Ig 1 T*# b Hfc 1 , 

5 -If* {^^JVir^y) -3- { [ (4S, 5S) -4, 5 -If* (-O^K*- 
d^) -1, 3-i?t^y7y- 2-^/V] ^tVW -2-7xsM^ (1.76 g, 
2 54 mmol) fl>£>. 3*7* (840 mg, 3.30 mmol) *3«fctf [If* ( MJ Ti? b 

g^ F ] ^v-^^ (1.42 g, 3.30 mmol) S^Wt^ 1,. 5 - If * (-^^v?/^ 
_ 3 _ { [ ( 4S , 5S) -4, 5 -If* <^l/i?A'tt*» -1, 3-v^ 
^ y ^ 2 f /V] ^ ^/H - 4 - 3 — K- 2 - 7x^^y^V (1.52 g, 78%) £r 

APCI-MS (m/z): 819 (M+H) + . 

(Ig2) ±IB-e#b^fcl, 5-tf* {^^JVJr^y) -3- { [ (4S, 5 S) 
-4, 5 -If* (-O'v 5 /^^) -1, 3-^y77-2-^^] ^ ^vW -. 
4_' 3 ^- K- 2-7xsM^ ^ (1-21 g, 1.48 mmol) ^i^^vVoi— tjV (15 
mL) «$?U ^^-78°C^^*Pbfc 0 #6>*L7C^^1.56 mol/L n-'?'?*']) 
^-t>^(D^5fi^^« (1.42 mL, 2.22 mmol) SrAnx.T, 5 bfcflt, 
^bTir^/V (0.210 mL, 2.96 mmol) &Mx.X, WSt'S^ 2 B#fm3l# LfcSOSM 

fp^b-7- b y ^^7K^-e»brtfts »«^- b V *.M?f£&u mm^MfcT 

^^=20/1-9/1) ^T^bs 4-Tir^/V-l, 5-tf* (^^/^^V)^ 
-3 - { [ (4S, 5S) -4, 5-tf* (^Vv^^v") -1, 3-v-^^y* 
i/-2— f/Kl ><^/V} - 2-7^— /WO-i£>- (190 mg, 17%) £r#f'o 

APCI-MS (m/z): 735 (M+H) + . 

(XS3) _h|B-e#^^fc4-T-fe^/I-- (1, 5-tf* (^^/f^^)__-3- 
{ [ (4S, 5S) -4,. 5-tf* (^y^t^^) -1, 3-^y7^-2 

^V] - 2 -7^~ /V-O-if ^ (190 mg, 0.259 mmol) %T b 7 t Ko7 

9 y (10 mL) (*t, 10%^°*^!7 A^lft (140 mg) ^PX-T, 7K*^PffT 
(0 35MPaX mmrr*24m^mW^o ^JStl^^iib, ti^£^TT«i bfc 0 

# hti^mm^^mnm ^nvh^77^- (^ n n * y -/w 7 x 

=100/10/1) ^Tft^U 8 7 (106 mg, 100%) &#fc„ 

iH-NMR (300 MHz, DMSODe) 5 (ppm): 2.45 (s, 3H), 2.50-2.80 (m, 2H), 3.20-3.65 
(m, 6H), 4.60-4.90 (m, 3H), 7.06-7.40 (m, 5H), 9.41 (brs, 1H), 9.84 (brs 1H); 
APCI-MS (m/z): 373 (MH)". 



4, 5-lf* (tKn^f^) -1, 3-i>^y7 
q—^^;v— 4- (3 — ;v;^4 ;v~7 ^^if^ 



mmm 288] 

5- { [ (4 S, 5 S) - 

V— 2 — ^/V] y TVW - 
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- l , 3 - i/3r-;v {\Y&m 2 8 8) 

cog i ) %mn i <d~xm 3 1 mmz lt, mtmi 233 ox© 4 -e# & 1 , 5 

-If* (^y^^r^) -3- { [ (4S, 5S) -4, 5 - tT * (^yiMo^ 
V) -1, 3-i?t^y7y-2-^^] ^^VW -4-^^-/1/- 2- 3— F^^if 
y (1.20 g, 1.56 mmol) fab, 3 -7jN;V^;V7x=/V^n (490 mg, 3.28 mmol), 
^it^7^ (2.19 g, 6.71 mmol) Soit^KT^ (MJ-o- > U/V*^7^y) ^7^ 
7^(0)^7 p!)K (62.0 mg, 0.0780 mmol) ^rffiV^T, 4 —a^f-jv— 1,5- l** (-< 
Vi^/V^-^V) -3- { [ (4S, 5S) -4, 'Hy^t^i/) -1, 

3 — s^df-y^^— - 2 - (3 — aft/l^/t^a^/l") ^yirV (622 

mg, 53%) £r#fc 0 

APCI-MS (m/z): 749 (M+H) + . 

(X@2) X|B"e#btt5 1', 5-\?X {'<>*?A'tt*/) -3 - { [ (4S, 5S) 

-4, (^y^vt^v/) -l, 3-my?y-2 — f/v] y-^/W - 

4— ji^/P— 2— (3 a^^;V) ^yi=?^ (640 mg, 0.856 mmol) £rtert 

-^^)VT}V^—)V (5 mL) t 2 — *^;V-2.--? t r^ (5 mL) ©Mll^l? 
U 1££*BW- M) !7 A (1.00 g, 11.1 mmol), JJ >^XtK*^ h !> (1-00 g, 10.3 
mmol) *3<fcT>*7k (1.0 mL) Sr*n^iT, ^m?10H#M9l# Lfc 0 SJfctS^fefc* Sr;&n & 

gilt b y 7AT'^iU f I^TT'f 4L V 1, (-O-v^/^drv-). 
-3- { [ (4S, 5 S) -4, 5-« (^y^/i^^y) - 1 , 3-^77 
V- 2 — r^3 *^7W - 2 - (3 yl/) - 4-^5VwO-ify (657 

mg, 100%) £r#fc 0 

APCI-MS (m/z): 765 (M+H) + . 

C£M3) ±m-?nbtifc 1, (^^/V^^vO -3- {[(4 S, 5 S) 

-4, (-O-vW^^vO -1, '3-^77^-2-^^1 7* - 

2 — (3 — % /ViR^s? ^=-7V) — 4 — 3^>W<^-£ ^ (217 mg, 0.284 mmol) £rN, 
N - v> y 5 K (5 mL) fc^fl? U l-tKn^77MJ7 y*— /V- ■ 

TkfP^ (192 mg, 1.42 mmol), 1 - [ 3 - (i?* % J ) \??V\ - 3 -=^f- 

>VjjAsi$*?>(% K-4ttSBtt (109 mg, 0.568 mmol) 33«tt^ftr ^-s&^TTk (0.067 mL, 
0.966 mmol) SriW^Ts ^MT*lB#K^# bfc, S^?S4#I^7K^P^.T. BWfe^ 

(•^^W^gl^/l^l/l) UlTJltJSU'l , 5 - i£7s {-^V - 3 - { [ (4 
S, 5S) -4, 5-M -1, 3-v ? ^y^>'-2— T/l^] 

*^vW -2- (3-*;W^^f/W7i=/I/) — 4— ^fvW^i? y (130 mg, 60%) 

APCI-MS (m/z): 764 (M+H) + . 

(Xfl4) XfB7?#b^fcl, (^7^^r7) -3 - { C (4S, 5S) 

-4, (^y-y/K^y) -1, 3-^77^-2-^^] y^/W - 
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2— (3 — #/W*=E->fyV:7;*:=/V) t- 4 —=^^-;V^<y-t^ (130 mg, 0.170 mmol) 
ff7tKP77y (5mL) fcjSfcfU 10%'* 7 S^Ag&fc (90.0 mg) &1M%.X^ 7K 
RABBET (0.35MPa\ ^i&T-21B#W&#bfc„ ^^fcSrttiBU aKR^SJEETTf 

=4/1) ^TitL, ft^2 8 8 (54.2 mg, 79%) Sr#fc„ 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 1.02 (t, J = 7.1 Hz, 3H), 2.50-2.75 (m, 4H), 
3.20-3.45 (m, 4H), 3.45-3.70 (m, 2H), 4.60-4.85 (m, 3H), 6.38 (s, 1H), 7.20-7.45 (m, 
3H), 7.64 (brs, 1H), 7.70-7.80 (m, 1H), 7.91 (brs, 1H), 8.70 (s, 1H), 9.07 (s, 1H); 
APGI-MS. (m/z): 404 (M+H)+. 

immrn 2 8 9] 

5 - { [ (4S, 5S) -4, 5 - (tKo^fWf/V) -1, 

^-2 — fyP] .^^/W 4- [3- (^^yl^yW^-fy^) 7^^yP] 

-O-if 1 , 3 - v 5 ^— /l- (<ft^#> 2 8 9) 

(X$£ 1 ) MMM 2 8 8 ©Ig 3 t mWkfc LT, Htf&ftl 2 8 8 ©Ig 2 "C# b^fc 1 , 
(^^^y^^v-) - 3-{[(4S, 5S) -4, 5 — fcf^ (^^vVK^ 
v0 -1, 3-v 5 ^-^ry7^-2—fyi/] .^^yv} - 2- (3-*;^^7i^) 
- 4 -i^yWO-if ^ (217 mg, 0.284 mmol) ^fc, 1 - t Kn^rv^O-y* MJ77* 
— y^ • 7KfB#J (192 mg, 1.42 mmol), 1 — [ 3 — (v 5 ^ ^Vl'T 5 7 ) fcWl - 3 
-^^yV-fryl^vM * K ■ IIlH^ (109 mg, 0.568 mmol) *3«ttMp%^ ^v^T 5: ^<£> 
^ ^ y —jvmW. (0.042 mL, 0.852 mmol) SrJBV v£\ 1 , 5 — tf ^ (^^^yl^^r^X) 
-3- { [ (4S, 5S) -4, 5 - If ^ (^^v^y^^-Sx) — 1, 3-^y7 

V-2 i 7V] y^/V) — 2— [3— (^^yV7JyW^^^/V) ^cn^/V] 

-<^if^ (153 mg, 69%) £r#7c 0 . 

APCI-MS (m/z): 778 (M+H) + . 

(Ig2) JifB-e.#btLfcl, (^y^t^V) -3 - {• [ (4S, 5S) 

-4, (^O-^y^^rV) -1, 3 - v^^y 7 V- 2 — fyv] ^ 5vW - 

4— rc^/v— 2— [3- (^^Vl^yW^^yV) ^7^— )V\ ^1/^1/ (153 mg, 0.197 
mmol) ^7h7tFn777 (5 mL) mfl§F»U 10%'* 9 J*fcm (100 mg) 
it, 7X*JHBET (0.35MPa) s ^UX^mmUW Lfc P ^j&^&SritiS U 
MffT-e^lf U7c 0 # b tbfc?»^^W® ^n^b^^^-r- (y n n ^yi/A/^ * 
7^=4/1) ^T*jti£U 8 9 (59.3 mg, 72%) Sr#fd 0 

iH-NMR (270 MHz, DMSC-ds) 8 (ppm): 1.02 (t, J = 7.3 Hz, 3H), 2.50-2.70 (m, 4H), 
2.77 (d, J = 4.0 Hz, 3H), 3.00-3.70 (m, 6H), 4.60-4.80 (m, 3H), 6.38 (s, 1H), 
7.20-7.30 (m, 3H), 7.34-7.44 (m, 1H), 7.56-7.62 (m, 1H), 7.68-7.76 (m, 1H), 8.35 (t, 
J = 4.0 Hz, 1H), 8.70 (brs, 1H), 9.07 (brs, lH); APCI-MS (m/z): 418 (M+H) + . 

trnmn 290] 

5- { [ (4S, 5 S) -4, 5-\?X (t Kn^f;k) -1, 3-^y7 
ly-2 — { )V\ y^-)V) -4- [3- (^^f/^/W^^f/i/) y ^=-;V\ -6-^ 
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CLU 1 ) MMM 2 8 8 ©Ig 3 £ LT, 2 8 8 ©Xfl 2 T?# ttfc 1 , 

5 - fcT^ -3-{[(4S,-5S)-4, 5 - tf^ (^^v 5 /!^^ 

iX) -1,' 3-v ! t^y7y-2-^/H y^f-M -2- [3- (v^^vKfc/W^ 
^/l/) - 4 -^^/l/^Vif:/ (217 mg, 0.284 mmol) ^£>s 1— fcKndp- 

iX^y h U ry-^ • TkfP^ (192 mg, 1.42 mmolX l - [ 3 - (v?;* ^vl'T s: y ) 
tVV] - 3 — J^/lofr/l'jffSM ^ F • (109 mg, 0.568 mmol) $5£U50% 

% ^M^-WL (0.077 mL, 0.852 mmol) ^fflV^, 1 , 5 - tr* (-<>"^/V 
t^r^) - 3- { [ (4S, 5 S) -4, 5 -.tri* (-^v^^vO -1,.3-v 5 
^y^^-2^-f/^] y^/^} —2— [3- (v^ ^vKfc/W^^/l-O 7V] 
- 4 — ^^vw^-i? ^ (156 mg, 69%) Sr#fc„ 

APCI-MS (m/z): 792 CM+H) + . 

(X?12) _L|B-t?#btl,fcl, (-^v^^vO -3- { C (4S, 5 S) 

-4, (^^v 5 /^^^) -l, 3 - my7^~ 2— T/k] y^vw - 

4 _^^ /k _2- (3 -v 5 /* ^/l^/W^-ir /I/7x-;H (156 mg, 0.197 

mmol) ^7f7t KP77^ (5 mL) lC$g*FU 10%^ 7i?!>^ (100 mg) SrJD 

X-X s Tkmumy (o.35MPa), mux^mmmw^t^ Rmu-^m^m^^ 

;^-/U=4/l) (CttlL, ft^2 9 0 (44.9 mg, 53%) £r#fc 0 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
2.85-3.00 (m, 6H), 3.25-3.45 (m, 4H), 3.50-3.70 (m, 2H), 4.70-4.85 (m, 3H), 6.38 (s, 
1H), 7.05-7.45 (m, 4H), 8.74 (s, 1H), 9.10 (s, 1H); APCI-MS (m/z): 432 (M+H)+. 

immm 291] 

5- { [ (4R, 5R) -4, 5-^ (tKa^f^) -1, S-v'^y? 
^-2—^/1^] — 6 — 4 — (4 — 3 — y^/P^^— JV) 

3-^-/V (»2'9 1) 

dg i) mn&m 2 8 6 ©it i xnbtv% 3 , 5 - tr* (-o-^^-^-^) - 1 - 

{ [ (4R, 5R) -4, (-<^vvl^3^) -1, 3-^y7^-2 

-4?V\ *=f-M - 2— J^/W^if ^ (3.00 g, 4.63 mmol) 3rN, N-v^^Vl^fc 
K (30 mL) \Z.mm U ^%0°C*^*p LfcfL N-yn^^^W^ 
K (906 mg, 5.09 mmol) &#P?LT, IH?a^-C2.5^W8l# Lfc 0 BOSSS^WcSSfn^ 

(n-^^l^/g^^^-/^ l/0~ 10/1) fc-offlflKU i, (-^v^K^^ 

-3- { [ (4R, 5R) -4, (^y^t^-v) -1, 3-i?t^y7 

^_ 2— f/l^] y^/W -2-7*o*-4xfM^ (3.08 g, 92%) £r#fc Q 
iH-NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.07 (t, J = 7.3 Hz, 3H), 2.84 (q, J = 7.3 Hz, 
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2H), 3.24-3.38 (m, 2H), 3.52-3.69 (m, 4H), 4.01-4.16 (m, 2H), 4.54 (s, 2H), 4.58 (s, 
2H), 4.94 (s, 2H), 5.05 (s, 2H), 5.40 (t, J = 5.0 Hz, 1H), 6.49 (s, 1H), 7.16-7.46 (m, 
20H). 

(TM 2) MMM 1 ©Ig 3 t WimiZ- It, _hfB^?#b^fc 1 , 5 - (^fif/ls 
ttZs)'-3- { [ (4R, 5R) -4, 5 - If* (^^J/Vjr***/) - 1 , 3-v> 
^-=^y 7^— 2 —A;V\ y^vW - 2 — ^n^— V (600 mg, 0.831 
mmol) tf> b N 4 - 7/1^- v - 3 - /. TVl^ =c n ^ (207 mg, 1.34 mmolX M 

ife-feS^A (l. 17 g, 3.59 mmol) 3o JztFtf;* (MJ-o- M);^7^y) ^vv 5 ^ 
A(II)^p!) K (32.0 mg, 0.0407 mmol) ^/BV^T, 1, 5— tr* (^^vvl^^vO 
-3 - { [ (4R, 5 R) —4, ■ 5 — tf^ C^Vvyl^^^) — 1 , 3— v'^y? 
^— 2 — f/V] y^W} —4—^^-/1/— 2— ( 4 - n - 3 - ^ f ^7 1 

-< Vif ^ (5 16 mg, 83%) ' £r#fc 0 

APCI-MS (m/z): 753 (M+H) + . 

(Xg3) ±|B-T?#6>nfc 1 , Hy^t^^) -3- { [ (4R, 5R) 

-4, (^^v 5 /^^-^) -1, 3-^y7y-2 — y^/W - 

4— ^^-/1^— 2— (4 — 7;Vtn - 3 — ^f/V7x^) ^<^if^ (500 mg, 0.665 
mmol) ^rb7t Kn77^ (lOmL) fci&#U 10%^°7 v^^* (200 mg) £r< 
^JUxlT, tK^JEET (0.35MPaX aiT2lNf [Wt*# bfc D RjS^S^fc Sritifi U titift 

^ 7 — /WtK=90/10/1) tefSRKU fb^2 9 1 (252mg,64%) £r#fc 0 

iH-NME (300 MHz, DMSO-d 6 ) 8 (ppm): 1.01 (t, J = 7.6 Hz, 3H), 2.20-2.25 (m, 3H), 
2.40-2.70 (m, 4H), 3.20-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.35 (s, 1H), 6.80-7.10 (m, 
3H), 8.61 (s, 1H), 9.03 (s, 1H); APCI-MS (m/z): 393 (M+H) + . 

2 9 2] 

5- { [ (4R, 5R) -4, 5— tT^ (tKn^f/k) -1, 3— 

^— 2-^/U] y^VW -4- [3- (v^ ^/Kft/W-^-f /k) ^cc^/l"] —6—^ 
^■/W<^^— 1 , 3 - fV (fc&yo 2 9 2) 

(X© 1 ) mMffl 1 ©IS 3 h mWZ. bT s HJfefll 2 9 1 ©Ig 1 T?# b tbS 1 , 5 
-If 7. H^v^l^^f) -3- {.[ (4R, 5R) —4, 5 — \?X (^^vVl^^ 
v<) -1, 3— ^^7 7^-2- ^fyk] y ^vM — 2— Vn-=E— 4xfMyfy 
(2.50 g, 3.46 mmol) 7>£>, 3 — afc/f? ;l/7*=;^n Vgg (1.09 g, 7.27 mmol) s ^ 
^irv-t7A (4.85 g, 14.9 mmol) *5«tt^tf^ ( b JJ -o- h V AsftX? 4 is) 
A©^^ n ]j K (140 mg, 0.178 mmol) SrJU^T, 1, (^is-J/V^l/) 
-3- { [ (4R, 5R) -4, (^^v^/^^i/) -1, 

i/-2-^/k] *=f-M — — {Z—^;V^;V7^.^;V) -0-if>- (2.47 

g, 95%) &r#fc 0 

APCI-MS (m/z): 749 (M+H)+. 

(Ig 2 ) _L1B*T?# £> tl/fc 1 , (.<<l'&/l'ttU) -3- { [ (4R, 5R) 
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-4, 5 — tf* Hy^t^f^) — 1, 3-i?t^y5y-2 — f/l/J ^^vw — 

4-^^-7^-2- (3 -*/l/5^7^-;k) (2.47 g, 3.30 mmol) Srtert-^ 

f;vr;V3^;V (19 mL) £ 2-^^/1— > (19 mL) U 

^^St^ h JJ !7A (3.00 g, 33.3 mmol), JJ ^HZ1*3R> b JJ <7^ (3.00 g, 30.9 
mmol) *5j:T*7tc (15.0 mL) «Jx.T, ^a.Tfl0l^lffl8^ bfc 0 ^M^^zK^H 

7K«^~ b y !>^*e*&lftU SSiK^StEETTS* U .1,5- If* (-O-vVl^^y) 
-3- {[(4R, 5R) -4, 5 -If* (^^vVt^^rv') -1, 3 — S^dF- y 9 ^ 
-2 — j*^vW -2 - (3^-#/l^^v'7^=/l') -4-^^/^^if ^ (3.20 
g, 100%) £r#7c D 

APCI-MS (m/z): 765 (M+H)+. 

(it3) %mn 2 8 8 ©x® 3 1 mmz tt, ±iB-t?#£>*Lfc 1 ,. 5 - if* (-<>- 

vVW^v') -3- {[(4R, 5R) -4, 5 - If* (^IXvVl^^vO -1, 3- 

v't^yyy- 2 --f^] ^^vW -2- (a-*;^^^^*^) — 4— ^^vi^ 

-O-if ^ (841 mg, 1.10 mmol) ^fe. 1 -fc Fp^^/ h P rv*-^ • TKfn^ 
(743 mg, 5.50 mmol). 1- [3- (^f^T^y) T'otVH -3-^^/^:2/71^ 
5: K • jftUHft (422 mg, 2.20 mmol) *3«fctJ<50% v*/ "f'JVT 5 ^tK^?K (0.300 
mL, 3.74 mmol) £fflV^, 1, 5 - tf* (^^vW^vO -3 - { [ (4R, 5 
R) -4, 5 — tf* O^^vvl^^v') -1, 3-v ? t^y7^-2^;U] 7<^vW 
-2- [3- (^^/l^fc/W^E-^/iy) 7x^] — 4— c^9VW<;xif;x (590 mg, 
68%) Sr#fc 0 

APCI-MS (m/z): 792 (M+H) + . 

(164) _LfE-e#b^fcl, 5 -If* (^^v 5 /^^^) -3- { [ (4R, 5 R) 
-4, 5 -If* (^^vMoT^rv') -1, 3-S?t#y7^-2-^] 7< ^VW - 
2 - [ 3 — (^^AO&/W*=E->f/l') 7 =■/!/] — 4 — ^^VW^if ^ (590 mg, 0.746 
mmol) ^r^h^t Kd77^ (10 mL) fcjgfl? L s 10%^7^!) (200 mg) £: 
#Px.T. 7K*^PflET (0.35MPaX ^fi7?21H#rRm# KJ&M^^I»U «?R 

^ 7 -/W7K=90/10/1) ^TlS^b, fc-&M2 9.2 (212 mg, 66%) £r#fc 0 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 1.02 (t, J = 7.2 Hz, 3H), 2.58 (q, J = 7.2 Hz, 
2H), 2.69 (d, J = 5.1 Hz, 2H), 2.96 (brs, 6H), 3.25-3.70 (m, 6H), 4.70-4.90 (m, 3H), 
6.38 (s, 1H), 7.05-7.50 (m, 4H), 8.73 (s, 1H), 9.09 (s, 1H); APCI-MS (m/z): 432 
(M+H)+. 

imMM 2 9 3], 

5- { C (4R, 5R) -4, 5 -If* (tFn^f/V) -1, 3-^yy 
>--2— 71/3 tf-M -4— (3-^nP-4-7Mn7x^) — 6 — ^^Vl^ 
-<^if is— 1 , 3 7V 2 9 3) 

dg 1 ) mmm 1 ©ig 3 1 mmz lt> nife^i 286 ©xn. 2 -e# e, nfc 3 , 5 
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-tf* ^y^^r^) -1- { C (4R, 5R) -4, 5 - If* (^^U^ 

z/) -l, 3-v ! ^y7y-2 — r/v] ^fvw - 2-^^-4-3 — K-^ft? 

1/ (400 mg, 0.520 mmol) frh, 3 - ^ n P - 4 7^^;^n (191 

mg, 1.10 mmolX Mili^*?^ (730 mg, 2.24 mmol) *3.fctffcr* ( b P -o- bP^ 
^7^y) ^^A(n)^o!J F (20 mg, 0.0254mmol) £rfflV^T, 1, 5-tf 
* (-O-^^-^fv-) -3 - { [ (4R, 5R)-4, 5 - If * (-0-^/^^ vO 
-1, 3-^y7y-2 — f/V] -2- (3-^Pn-4-7/Vtn7 

;r^/l/) -4 -J^/W< (316 mg, 79%) £r#fc„ 

APCI-MS (m/z): 773 (M+H) + . 

(Ig 3 ) _L|B~C# h ttfc 1 , 5 -If* (^V^/^^V) -3 - { [ (4R, 5 R) 
-4, 5 -If* i^WAs-XSrl/) -1, 3-^y7y-2-f;V] * TVl/} - 
2 _ ( 3 _^ p n _ 4 - 7;i/tP 7a=^) — 4 — a^/W^-i? >- (316 mg, 0.665 
mmol) £r^b7>t Kn777 (10 mL) fc$g$¥U 10%^7> v^-^* (200 mg) £r 
Jq^LX. TKmJDJiT (0.35MPaX ^U^21B#fim#L/c D BOfcS-a-* Sritifi U tiBft 

/W7K=90/10/1) H:-C»JSU M2 9 3 (58.4 mg, 21%) 3r#fc 0 

iH-NMR (300 MHz, DMSOde) 5 (ppm): 1.02 (t, J = 7.2 Hz, 3H), 2.45-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.95 (m, 3H), 6.38 (s, 1H), 7.00-7.20 (m, 1H), 7.25-7.40 (m, 
2H), 8.83 (s, 1H), 9.15 (s, 1H); APCI-MS (m/z): 413 (M+H) + . 

CIHWJ2 9 4] 

i 

5- {■ [ (4R, 5R) -4, 5-tf* (tKP^^) -1, 

>-_2 — f7l/] 7^71/} —6—^^/1^—4— [3— (^^Vt^/W^^V^) 7^^/^] 

-O-if^-l, M2 9 4) 

(I® 1) H«J 2 8 8 ©IS 3 UT, »M 2 9 2 ©IS 2 -?#bfL7t 1 , 

(^i/vV^^*) -3- {[(4R, 5R) -4, 5- If* ("O^/l^* 
V-) -1,3-^77^-2-^^] >^7l/} -4-^^/1^-2- (3-7J/^ 
^<>H>- (841 mg, 1.10 mmol) 1 — t: KP^y^y7' h JJ 7*y* 

—7V • 7XfP^ (743 mg, 5.50 mmol). 1 - C 3 - (v 5 ^ f/V7 5 7 ) 7°^ tf/i/J - 3 

5: F ■ ££6% (422 mg, 2.20 mmol) *3«fO<40% 7* *f~AST % 
*9;~-A488L (0.170 mL, 3.74 mmol) SrJBVvf. 1, 5 - If * (^^^^^rvO 
-3- { [ (4R, 5R) -4, 5 -If* v^W"^) -1, 3-^77 

^_ 2 -*/i/] ^f-M -4-^^/v-2- [3- (^W;w^-f;v) :7^=7i/] 
^<V-ff^ (590 mg, 69%) §r#fc a 

APCI-MS (m/z): 778 (M+HK 

(IS2) _h|BT*#b^l, 5 -If* {'Z.l/itA'ttl') -3- { [ (4R, 5 R) 
-4, 5 -If* <s<lsi?A'**i/) -1, 3-^^77^-2-^71/] 7 TVl/} - 
4 2 - [ 3 - (7 7Vl/# 7W^/f 71/) 7^=71/] (590 mg, 0.746 

mmol) ^7f7t KP77y (10 mL) KHs^fU lO 0 ^^^")-^^ (200 mg) & 
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Mz-x, 7kmMj±r (o.35MPa). mux2immmw bf^o &j£M&®>&m.m^ %m 

#y<-/U=4/i) fcTMSU ft^2 9 4 (259mg, 83%) &#fc Q 

iH-NMR (300 MHz, DMSC-de) 8 (ppm): 1.02 (t, J = 7:2 Hz, 3H), 2.50-2.70 (m, 4H), 
2.77 (d, J = 4.3 Hz, 3H), 3.25-3.65 (m, 6H), 4.70-4.85 (m, 3H), 6.38 (s, 1H), 
7.20-7.30 (m, 1H), 7.35-7.45 (m, 1H), 7.55-7.65 (m, 1H), 7.70-7.80 (m, 1H), 8.36 (t, 
J = 4.3 Hz, 1H), 8.71 (s, 1H), 9.08 (s, 1H); APCI-MS (m/z): 418 (M+H)+. 

immm 295] 

5- { [ (4R, 5R) -4, g-tr^ (t Fn^fWf/V) -1, 3-i?^y? 
2 — f/V-] ^'fvW —4— (3 — #/W^>f ;V7.^~;V) — 6 — ^^vy^y-fefy 

- 1 , 3 - — /V Ofb-£*J 2 9 4) 

(xm 1 ) 288 cDxm 3 1 1ri#^ lt, mmm 292 ©it 2 -e# h tiit 1 , 

5 - (s<^*J;VJr3c%s) -3 - {[(4R, 5R) -4, (^y-y/y^dr 

v") -1, 3— v't^y^y- 2— ^yp] —4-^^/1^—2- (3-77/1^ 

^v^c^/y) -<yi?y (841 mg, 1.10 mmol), 1 - t Kn^r^y / h y TV^-A" • 
7Kfn#/ (743 mg, 5.50 mmol) 1- [3- ^ n fcM . - 3 - 

.rc^/V-^/^^-f ^ K ■ (422 mg, 2.20 mmol) *3 £X$WkT y^e— TtK (0.260 

mL, 3.74 mmol) ^rfflV^T, 1, 5 -If* (-^vVK^vO -3 - { [ (4R, 5 

r) - 4 , 5 - tr* (^y-y/y^^y) - 1 , 3 - -^^-^ y =7 y— 2 -y /y] ^ ^/y) 

- 2 - ( 3 -*;W^-Y^7x=;^) - 4 -xfA^y^y (665 mg, 79%) £r#fc 0 
APCI-MS (m/z): 764 (M+H) + . 

(IS2) XfB-t?#fc^fcl, 5 - If* (^y^/P^V) -3 - { [ (4R, 5 R) 

-4, Kyy>t^y) -l, 3-'Wy7V-2-^)H 7^/y} - 

2— (3 — ?3;Vs^4 )V7 — A—=^-f- /W<y-£y (665 mg, 0.871 mmol) £r 

Tf7kFn77y (10 mL) (C^f U 10%^y (200 mg) ^R^T, 

TKm^RffT (0.35MPa\ ^&^2lB#f?^#L;fc 0 ^Mi^-^mM U «$£r^J±T 

=4/1) ^TfitMU fc-g^ 2 9 5 (286 mg, 81%). £r#7c 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 1.03 (t, J = 7.2 Hz, 3H), 2.50-2.80 (m, 4H), 
3.25-3.65 (m, 6H), 4.65-4.90 (m, 3H), 6.38 (s, 1H), 7.20-7.50 (m, 3H), 7.64 (brs, 1H), 
7.70-7.85 (m, 2H), 7.92 (brs, 1H), 8.70 (s, 1H), 9.07 (s, 1H); APCI-MS (m/z): 404 
(M+HK 

mmm 2 9 6] 

5- { C (4R, 5R) -4, 5-tf* (tFo d rWf/l') -1, 3-^77 
I/— 2 — f/y] ^^-/y} - 6 —3L=?-;V— 4— (3-7/^P7x=/V) ^<yif y — 1 , 
3 - /y Offr^ 2 9 6) 

(3 1 ) 1 <DHU 3 t lUil^ LT, mtMm 2 9 1 ©Ig 1 tf# h tit' 1 , 5 
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-If* '(^y^Vt^ri/) -3 - { [ (4R, 5R) -4, 5-tf* {^Is&JVtt 
>/) -1, 3-^y.7^-2 — f/Kl 7<7vW -2-^n*-4^/W<^^ 
(600 mg, 0.831 mmol) 3-7/Vto7x^P (244 mg, 1.74 mmolX 

^i?v/-7^ (1.16 g, 3.56 mmol) *5j;0«tf* ( b V -o- HJ/^7-fV) ^7v> 
l^AQDv^ 13 y K (33.0 mg, 0.0420 mmol) Sr^V^ 1, 5-tf* ^^Z^/U^r^r 
>7) -3- { [ (4R, 5R) -4, 5 - tf * v 5 /^^ V) - 1, 3-S?tt 

77y- 2 — f/V] ;*tVW — 4— ai^yk— 2— (3-7;Vtn7x-;V) -^^if^ 
(623 mg, 100%) £r#fc ? 

APCI-MS (m/z): 739 (M+H) + . 

(It2) ±|B-e#bttfc 1 , 5 - If* .(^^^/^^rv-) - 3 - { [ (4 R, 5 R) 
-4, 5 -If* (^^v 5 /^^^) -1, 3 - '^y7^- 2 — 71^3 ^^-/W - 
4— zxL=f-)V— 2— (3 — 7;Wtn7x-;V') ^is-tl/ (600 mg, 0.813 mmol) £r7" b 
7t Kn77^ (10 mL) icMM^s 10%s*?WJ*l%X (100 mg) %M?LX, 7k* 
JDJET (0.35MPaX M*C21I^Wit^U^:„ RJ&Ml^£«liU «««r«ffiT"Cal- 

=90/10/1) jZlTflWftU ffrB*2 9 6 (242 mg, 79%) £#7c 0 

iH-NMR (300 MHz, DMSOds) 8 (ppm): 1.02 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.67 (d, J = 5.3 Hz, 2H), 3.25-3.75 (m, 6H), 4.70-4.80 (m, 2H), 4.85 (t, J = 5.3 
Hz, 1H), 6.37 (s, 1H), 6.70-7.10 (m, 3H), 7.30-7.40 (m, 1H), 8.74 (s, 1H), 9.10 (s, 
1H); APCI-MS (m/z): 379 (M+H) + . 

mmm 297] 

5 - { [ (4R, 5R) -4, 5-tf* (t Ka^y^) -1, 3-i?^py? 
^_2-^yW] 7<77l/} —4- (3, 4-v f 7;^P7i^) - 6 -^TVW-^if 
3 /V (ik&to 2 9 7) 

(x© i ) mmm 1 3t^i^Lt, h»j 286 ©ig 2. -e# & ti% 1 , 5 

-feT* Hy^t^r^) -3-{[(4R, 5R)-4, 5- If* H^^t^r 
vO -1, 3-^^77^-2-^/1/] ;*7VW -4-^/^-2-3— K-<^ 
^ (400 mg, 0.520 mmol) fl>6> N 3, 4-^tn7i^P7i (153 mg, 1.09 
mmol), v"7 ^ (730 mg, 2.24 mmol) *5 <fctJ*tf * ( b V ~o~ > U /^* 7 J 

•y) s<7WMll)Wvy K (20.0 mg, 0.0254 mmol) £*ffll^T. 1, 5 -If* (-< 
WA'ttl') -3 - { [ (4R, 5R) -4, 5 - If * {^y^/U^iy) -1, 

3-i>^y=>^— 2 f/Kl p*^/W - 2- (3, 4-^7/^0 7x^/1/) -4 

'— j^/W^ifi-' (260 mg, 66%) £r#fc 0 

APCI-MS (m/z): 757 (M+H)+. 

(X@2) ±mX^hfhf^l, 5-tf* (^^vVt/^^i/) -3 - { [ (4R, 5R) 
-4, 5-tf* (^^/K^vO -1, 3 - ^77y- tVW - 

2 — ( 3 , 4—^7/1/^-0 7 x^/V) - 4 — :^/W<^if V (260 mg, 0.344 mmol) £r 
7f7tFP77y (5 mL) \zMM U lOyo/^v' 1 )^! (50.0 mg) £r/JtJ^LT N tK 
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miwfcT (o.35MPa), ga&T?2ii#iiBif# bfc D a&^#5«iiu mm&mmT-? 

7K=100/10/1) I^THIL, ft^»2 9 7 (76.1 mg, 56%) £r#fc 0 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 1.02 (t, J = 7:2 Hz, 3H), 2.50-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.80 (m, 2H), 4.87 (t, J = 5.1 Hz, 1H), 6.37 (s, 1H), 
6.85-7.40 (m, 3H), 8.81 (s, 1H), 9.13 (s, 1H); APCI-MS (m/z): 397 (M+H) + . 

5 - { [ (4R, 5R) -4, 5-« (tFn^f/V) -1, 3-^X7 
1, (M2 9 8) 

(x@ i ) mmm 1 ©ig 3 £ ut, h»j 286 ©is 2 -e# ^3 1 , 5 

-tr* H^iM^3^>0 -3-{[(4R, 5R) -4, (^^v^/^^r 
-1, 3-^7 7^-2-^^] ;*9vW -4-^^/1^-2-3— K"<Vi? 
^ (400 mg, 0.520 mmol) 4, 4, 5, 5-rf7^ ^Vl'— 2 - ( 3 - fc Kn 

dr^^ =c - 1 , 3 , 2 - i^drlftf? n 7 ^(240 mg, 1.09 mmol), #t®H? v' 17 A 
(730 mg, 2.24 mmol) '*5 J; tXfcT ^ ( h V -o- h P /i/^^ 7 i/) ^7 v 5 !7 A(II)-^^ 
n y K (20.0 mg, 0.0254 mmol) §^ffiV^Ts 1 , 5 - fcf* (^^v'/loj-^v') - 3 - 
{ [ (4R, 5R) -4, 5 — tf^ Hy^Vt^f^) -1, 3-^77^- 2 
— f/l^] -4-^:^/^—2- (3-t: Kn^r^7i=;V) ^I'ifV (116 mg, 

30%) £#fc 0 

APCI-MS (m/z): 737 (M+H)+. 

(X@2) ±fa-e#fe^fcl, 5-fcf* (^<>Z?/U3-3r^) -3 - { [ (4R, 5 R) 
-4, (^l/*J;Vjr*c*/) -I,' 3-^y7y-2--f;H 7*^VW - 

4— 2— (3 — t: df-V^cc^/V) ^^if^ (l 16 mg, 0.157 mmol) ~&"t 
b^t Kn77^ (5mL) 10%/^°7v ? l7A^* (60.0 mg) ^B^T, tK* 

jjf]J£T (0.35MPa\ ^MT*2lH#TO#bf^ 0 KJ£^#)£rMilU it^Sr^EETTit 

=100/10/1) ICTltfWU ft^fe2 9 8 (46.4 mg, 79%) £r#fc 0 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.58 (q, J = 7.2 Hz, 
2H), 2.65-2.80 (m, 2H), 3.20-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.33 (s, 1H), 6.45-6.70 
(m, 3H), 7.05-7.15 (m, 1H), 8.54 (s, 1H), 9.00 (s, 1H), 9.19 (s, 1H); APCI-MS (m/z): 
375 (M-H)-. • , 

imMffl 2 9 9] 

5- { [ (4S, 5S) -4, 5-« (t Kn^r^f^) -1, 3-vbJ-^y^ 
>--2-4^1 tf-M -4- (3, 4-i?7/VtP7i=;V) - 6 -^^VWO-if 

1 , 3 - v^— /!/ Ofb"S^ 2 9 7) 

(X@l) ^Jfe0i|2 9 1©IS1 tWJlbT, ^»!I2 3 3 ©Ig3t#btl5 3, 
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Hy^t^r^) -1- { C (4S, 5S) -4, 5-t^.(^;^ 
dfvO -l, 3-my7y-2-^;v] tf-M - 2-^i^/W<Vt?^ (1.48 g, 
2.28 mmol) N-^o^^v'W 5 K (450 mg, 2.51 mmol) ^rffiV^T^ 1, 

5 _« (^^A^dfv') -3 - { [ (4S, 5S)-4, 5 -If* (-^v^W" 
d^V) -1, 3- v ? ^-dry-7>-2— f/i>] p* ^vW -.2 -:7*n-=e- 4 -^^vW^ 
(1.32 g,80%) §T#fc 0 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.84 (q, J = 7.4 Hz, 
2H), 3.24-3.33 (m, 2H), 3.54-3.65 (m, 4H), 4.00-4.16 (m, 2H), 4.54 (s, 2H), 4.58 (s, 
2H), 5.00 (s, 2H), 5.05 (s, 2H), 5.40 (t, J = 4.9 Hz, 1H), 6.49 (s, 1H), 7.16-7.46 (m, 
20H). 

(xt 2 ) mmm 1 ©it 3 1 mmz l-t. ±iBt?# b jx/t 1 , 5 - (-^^^ 

ttls) -3- { [ (4S, 5S) -4, 5 -If* (^^/^^vO - 1 , 3 -I? 
$-%-y^>- 2-4 /Ul ^f-M - 2— :7*n^ — 4— :x.^vw<^-t? ^ (300 mg, 0.416 
mmol) /0*b, 3 , 4 -i;7^P7i=/l^o l^gfe (122 mg, 0.872 mmol). £t^tr 
v^A (583 mg, 1.79 mmol) *3 itftf* (-YV -o- by/^^7^y) ^7^")^ 
(ll)v^ PDF (16.0 mg, 0.0204 mmol) £r^T. 1 , 5 - tf* (?<>'i?A'tti/) 
-3- { [ (4S, 5S) -4, 5-tf* (^^•^/Vd-dfV) -1, 9-my7 
^_2-^/l^] ;*^vW -2— (3, 4-v > 7;l'tn7x=;l') - 4 - J^/W^if 
^ (240mg, 76%) Sr#^ 0 

APCI-MS (m/z): 757 (M+H) + . 

Om 3 ) _t|B-e# btWfc. 1 , 5 - tf * (-O-^/^drv-) , - 3 - { [ ( 4 S , 5 S ) 
-4, 5-tf* (^^v 5 /^^^) -1, 3-^^77^-2-^;^] ff~M - 
2 _ ( 3 . 4 — ^ rcr=-/k) — 4 — J^/W^if ;x (240 mg, 0.317 mmol) 3r 
rfyt FP77 7 (5 ml) Kl?g$¥U 10%^ =7 W^ffcM (100 mg) Ml^lT, zk 

mm±-~r (o.35MPa), mu^mmmw^r^ Ej&m&vo&tisM^ itsr^ffTt' 

7 J<=100/10/1) ttflL, te£^2 9 9 (110mg,87%) 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 1.02 (t, J = 7.1 Hz, 3H), 2.50-2.72 (m, 4H), 
3.25-3.45 (m, 4H), 3.50-3.70 (m, 2H), 4.70-4.80 (m, 2H), 4.87 (t, J = 5.1 Hz, 1H), 
6.37 (s, 1H), 6.85-7.45 (m, 3H), 8.78 (s, 1H), 9.12 (s, 1H); APCI-MS (m/z): 395 
(M-H)-. 

im&ms 0 0] 

5- { [ (4S, 5S) -4, 5 -If* (tFP^f/^) -1, 3-Z?tty9 
is— 2—4 ;v] ^=3~/v} — 6 —^~=f-jv— 4 — ( 4 — ~7;v3rvi — 3 — ^ =f-}V7 a^==- ;v) 
-O-if V- 1 , 3 - ^ Ofb-^fcl 3 0 0) 

(Ig 1 ) HJfefll 1 ©3 3 i: IW]«^ LT S m&W 2 9 9 ©IS 1 T# b frit 1 , 5 
-If* (-O-^^driX) -3- { [ (4S, 5S)-4, 5 - tf * (^^v 5 /^^ 
v-0 -1, 3-v ? ^-dfy^^-2-^7l-] - 2 0^-4-^/1^ Vif 
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(300 mg, 0.416 mmol) 4 —*yjVfrxi - 3 — y f/W7i=;l/^n >-gf (135 

mg, 0.872 mmol), ^g£-fev"7A (583 mg, 1.79 mmol) *5«ttJ«lf^ ( h JJ -o- h 9 
/WJ^:7^ /^v^^CDOv^ o y K (16.0 mg, 0.0204 mmol) £rJBWT\ 1 , 5 
-If* (^^v^^vO -3- { [ (4S, 5S) -4, 5 - tf ;* (^<l/i?;V7t* 
vO — 1, 3-v ? t d E-y7>-2 — f/Kl y^VW -4.-^^^— 2- (4— 
P - 3 - y 3i -<i/if y (310 mg, 99%) £r#fc G 

APCI-MS (m/z): 753 (M+H) + . 

(It2) ±IBl?#b^c 1 , (^^vVl^^V) -3- { [ (4S, 5S) 

-4, 5-tf* ('^v^^v') -1, 3-^t#y9y-2-^] y^vW - 

4— ^^/1/— 2- (4 — — 3 — yf;U7x^ yl^) (310 mg, 0.412 
mmol) ^fh7tKn77y (10 mL) m$S#¥U 10%>* 7^")^* (150 mg) <£: 

tK^JET (0.35MPa\ £ffl^21H#IWai#'L.fc: 0 aSS^Srilii 
Sr^J±T-e^Lfd 0 #bttfc^Sr^-^e^n^ f^77^- (^un/J^A/y 
* / -/W7K=100/10/1) fcTttfjaU ft^fe3 0 0 (lOlmg, 62%) £r#7c 0 

iH-NMR (270 MHz, DMSOde) 5 (ppm): 1.01 (t, J = 7.3 Hz, 3H), 2.22 (s, 3H), 
2.50-2.70 (m, 4H), 3.25-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.35 (s, 1H), 6.85-7.10 (m, 
3H), 8.61 (s, 1H), 9.02 (s, 1H); APCI-MS (m/z): 391 (M-H)\ 

immm3 o i] 

5- { [ (4S, 5S) -4, 5-\fX (k Kn Wf/V) -1, 3-5?t*y7 
2— -Ok] y^vW —4— (3-^on-4-7^o7s=M — 6 —a^-f-jv 

^<^if l , 3 (ft&m 3 0 1) 

(iMi) mmm 1 ©is 3 1 mm^i^x, mw.m 299 <7>x© 1 -vfthhit 1 , 5. 

-tf;* (^<>'^/U^-#V) -3- { C (4S, 5S) -4, 5-fcf^ (^<Vi?/W^-«¥ 
-1, 3-^77^-2 — 1 ?V\ y=FvW - 2-:7*n^-4-^^vW<;xif 
^ (300 mg, 0.416 mmol) Sr 1 , 2 - V s y H "JX^^ ^ (5 mL) t tK (2 mL) (D^^. 

b N 3-^na-4- 7 n >^ (152 mg, 0.872 mmol), 

KBHri'!^ (583 mg, 1.79 mmol) *5«fct*tr;* ( — o— hV ;Vib* t7 ^ ^) 
^AClI^nU K (16.0 mg, 0.0204 mmol) ^JlV^T, 1, 5 - tf ^ (^^v 5 /^ 
^vO -3- { [ (4S, 5 S) -4, 5 - tf ^ (^^v 5 /^^^) -1, 3-v^ 
^V— 2 — -^7^] y^/W —2— (3-^00-4-7^^7*^) — 4 — 
n^/W<^if^ (320 mg, 99%) £r#fc 0 

APCI-MS (m/z): 773 (M+H)+. 

(Ig2) ±|BT?#btl//t 1 , 5-tf^ (-^^i^/^^V) -3-{[(4S, 5 S) 

-4, 5 — tr* (^^v^/^^-^) — 1, 3-^7 7^-2-^y] y^/W - 

2— (3-^nP-4-7/PtP7i^) — 4 — ^^/W^ixifi/ (320 mg, 0.414 
mmol) ^7f7tKo77^ (6 mL) U 10%x* 7 !7 (20 mg) SrJH 
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7k=100/i0/l) mr»i8U tt&QlSOl (121 mg, 71%) £r#fc 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.94 (m, 3H), 6.37 (s, 1H), 7.00-7.40 (m, 3H), 8.82 (s, 1H), 
9.15 (s, 1H); APCI-MS (m/z): 413 (M+H) + . 

[1IM3 0 2] 

5— { [meso-4, 5— tf^ (tKP^f/V) — 1, 3 - v^^y 7 ^— 2 — f 
/V] y f-M - 6 — ai^vl/— 4 -:y^~7W<^i?^- 1 , 3 - 7^ (.fc&Va 3 O 

2) 

(Igl) cis-1, 4-v J -<^v ; /^^^-2-^^ (2.00 raL, 7.80 mmol) =£rT 
ir h y /I/ (20 mL) *5£t»K (5 mL) «$?Lfc 0 #btbfc^^N-^ ^/WE- 
71^ JJ y-N-mF (2.74 g, 23.4 mmol) 3o£TJ«2.5 wt% E^k^-^ 5 yA<£> 
tert— -f^-7VT/V^ —7^^ (0.100 mL, 0.00799 mmol) trJP^T^ i^fi^Ts 

fifcBH" b y !>AT«L, IgEjKSrSfiBETt*©* U meso- 1 , 4 - *?<*lsi?/V$r*r*/ 
3-^—7^(2.11^89%) £r#fc 0 

APCI-MS (m/z): 303 CV[-i-H) + . 

(IS2) ^IM2 18©Ig2^»UT^ mMm21.8(DXMl~?nbfcZ> 2 

- [3, ■ 5— tf^. (^^vVl^^v') - 2 —^^71^- 6 —*7^~;l<7=c z=.;V~\ 

—JV (428 mg, 0.979 mmol) fl>£> N JifBTitb^fcmeso- 1 , 4 - v^^v^;^ 
v-7*y I/— 2 , 3 — i>^"— 7V (620 mg, 2.05 mmol) *5 «tU«D L - 1 0 -^^77^ 
7Wfr>^ (71.6 mg, 0.308 mmol) 3r/lV^T N 1 , 5 - If * (^y^/^^r^) - 3 - 
{ [meso- 4 , 5 - feT*. (^i^^/^^V) - 1 , 3 -S?;*-^ V =7 ^— 2 fV\ y 
^-M - 4 —zc^/ls— 2 -^^^7^^4f >• (693 mg, 96%) £r#7c 0 

APCI-MS (m/z): 721 (M+H)+. 
(X©3) _hfB"e#e?Hfc 1 , 5— tf^» (^^vVl^^vO -3- { [meso- 4, 5 

— vrx (^i/it/u^r^i/) -l, 3 — v^^y ^>-— 2 — <tv] y^vw — 4— ^5=- 

71^— 2-7x=;^^ V (683 mg, 0.947 mmol) ?rf>7t Ko77^ (16 mL) 
lO&BU 10%/^^?^* (280 mg) ^Px.T, 7K*»|I|^T, Si&-C18ll#IW!ft 
#Lfc 0 EJftMl^#l£«IU «£MET^iSllibfcfl, »>^W7A 

^n-rh^77^- (ynp 7}vi^/y ^ y —7^=20/1-9/1) fcxmu u 302 

(208 mg, 61%) &#7c 0 

iH-NMR (300 MHz, DMSO-cU) 5 (ppm): 0.98-1.08 (m, 3H), 2.50-2.80 (m, 4H), 
3.25-3.50 (m, 4H), 3.76-3.90 (m, 4H), 4.58-4.67 (m, 2H), 4.68-5.02 (m, 1H), 6.36 (s, 
1H), 7.00-7.50 (m, 5H), 8.59-8.63 (m, 1H), 9.02 (s, 1H); APCI-MS (m/z): 359 
(M-H)\ 

/ mmm 303] 
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5- { t (4R, 5R) -4, 5-1f^.(bKn^f^) -1, 3 -v^^ y y 
Z/— 2— 4 }V\ ^^/W — 6— :n^vl>— 4— [3— (2— ;* f^^f/k) ;*7/W*=e 
4>V-7?u=-;V\ x^ify-1, 3-v 5 ^"— 3) 

(Ig l ) Hftgftl 2 8 8 <7XX@ 3 £ PiUfc tT, 9 2 ©XfS 2 ^# btLfe: 1 , 

5-« (^y^t^v') -3- {[(4R, 5R) -4, 5 - tf * y<y vVl^^r 
-y) -1, 3-^y7y~2--f^] 7^vW -4-^Vl/-2- (3-^7/^ 
drv-^^^/I^) "<yi? V (306 mg, 0.400 mmol) 1 — Fn d rv / ^) / MJ T 

y— /V • 7KfP^ '(270 mg, 2.00 mmol). 1 - [ 3 - (v^ "f-flsT ^ / ) tW] - 
3 -^;V^7V^J^i % K • (154 mg, 0.800 mmol) *3 &X*2 h^r^^^ 

A-T^ (0.105 mL, 1.20 mmol) £J3V^T\ 1, (-^vVW^ - 3 - 

{ [ (4R, 5R) -4, 5— tr* (X^v^/V^-^iX) -1, 3 — v^^r y 7 y- 2 

- ^f/V] —4—^^-/^—2— [3— (2— ^ h^-y^^/^) ^/W^-Ol^ 
^/V] ^-y&ls (170 mg, 52%) «r#fc„ 

APCI-MS (m/z): 822 (M+H) + . 
(X#2) ±:|Bt?#e>ttS 1, 5-« (^y^kt^^) -3 - { [ (4R, 5 R) 

- 4 , 5 - tf ^ y<y y^^^y) - i , 3 - vbj-^ y?y-2-^] 7 9vW - 

4- ^.^/1^- 2 - [3 - (2 h^^xf ;k) ^;W^^;V7x^]^y^^ (171 
mg, 0.208 mmol) SrTVh^t KP77 7 (10 mL) lC*gfl!?Ls 10%^° 7 v>!7 l*fi%M 
(62.4 mg) Sr^JPx.T. 7K«JXT (0.35MPaX M^16H#ra»#Lfc„ KJSS3££^«r 

itifiu «^MffTT«bfc 0 #feHMMiS^p-7f^77^ (y 

o a *;^/^ y / —/U=4/l) KXmM U 3 0 3 (45.0 mg, 47%) £r#fc 0 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.64-2.82 (m, 4H), 
3.56 (s, 3H), 3.20-3.75 (m, 10H), 4.50-5.02 (m, 1H), 6.33 (s, 1H), 7.30-7.50 (m, 2H), 
7.64-7.78 (m, 2H); APCI-MS (m/z): 462 (M+H) + . 

Kli3 0 4] 

5- { [ (4R, 5R) -4, (tKn^f/V) -1, 3-^7 7 
;x-2 — i JV\ —Q-^J-;V— 4— [3- (2-t Kn^r^xf/V) #/W^ 
^^^71^] xyify-l, 3-v 5 ^—/^ (M3 0 4) 

(Ig 1 ) mfeM 2 8 8 ©XfS'3 <^ ^f^ LT^ "HJfeM 2 9 2 ©Ig 2 "Z&htbft 1 , 
5-lfy Hy^t^f^) -3-{[(4R, 5R) -4, 5 - fcf * (^^^^ 

y) -1, 3-^y77-2 — f/i/j 7fVW -2- (3-*y#>y7x^;k) 

- 4 -^c^/^yi^y (306 mg, 0.400 mmol) 7> fe. 1 — t Kn^^yy" h JJ 77* 
• — /V 1 • 7Kfn#) (270 mg, 2.00 mmol). 1 - C 3 - (v>7 ^v^T 5: 7 ) y°n tVW] - 3 
-^^/V^/^^-yy ^ K • (154 mg, 0.800 mmol) *3 £ t>^y / — /1>T 5 y 
(0.073 mL, 1.20 mmol) SrJBWfx 1, (X^^/^^y) -3 - { [ (4 
R, 5R) -4, H7^t^7) -1, 3 -^^7 7^- 2 - -f y] 

—4—^^/1^—2— [3— (2 — fc KP^i/xf/l/)' ^;W^^f/V7x^y] 
xyify (170 mg, 53%) &#fc 0 
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APCI-MS (m/z): 808 (M+HK / 

(XfS2) Ji|BT?#btLfcl, (^^v^^vO -3- { [ (4R, 5 R) 

- 4 , 5 - If* C^O'^yV^"^ v-) - 1 , 3 - y 7 ^- 2 — f ;V\ ^ - 

4— a^^/U— 2— [3— (2-t KP^xf/k) ^/W^-f /V^7^^7V] V 
(160 mg, 0.198 mmol) Y =7 t Kn 77 ^ (10 mL) fc^fl? U 10%^ 7 v 5 !7 

* (26.4 mg) »^T. tK^PJET (0.35MPa\ ^T*16H#^# Lfc D £OSMl^ 

. (77 p n /js/I/A/^ * 7 — /W7K=100/10/1) U 3 0 4 (80.2 mg, 91%) 

iH-NMR (270 MHz, DMSO-d 6 ) 6 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
3.20-3:70 (m, 10H), 4.65-4.85 (m, 4H), 6.38 (s, 1H), 7.22-7.45 (m, 2H), 7.60-7.80 (m, 
2H), 8.36 (brq, J = 4.2 Hz, 1H), 8.71 (s, 1H), 9.08 (s, 1H); APCI-MS (m/z): 448 
(M+H) + . 

mmm 305] 

5- { [ (4R, 5R) -4, (tKn^f/^) -1, 3-^7 7 
is- 2 — i jv\ ^^-M -4- [3- (^7n7 t otV^;w^^) ~7 =^=-jv\ 

6 -o^/WO-lf ^— 1 , 3 - v 5 ^ — /V (ft?£^ 3 0 5) 

(Igl) 2 8 8 <DXf!3 £ I^Ute: LT, H»J 2 9 2 ©Ig 2 1 , 

(^^7^3^) -3 - {[(4R, 5R) -4, 5 - If* (-^vVl^-^f- 
-y) -1, '3-^y77-2-^V] ;*^vW - 4 -^c^-A— 2 - (3-#7^tfc 
^<^i£ >- (306 mg, 0.400 mmol) fl>b> 1 ~ t Kn df-S^Vy hVT 
9— JV ■ 7KfP#3 (270 mg, 2.00 mmol), 1 - [ 3 - f-)VT % / ) fc:7Kl 

3 -^^/l/#7l^vM' 5 K ■ (154 mg, 0.800 mmol) ^oi^nT'p fcVl^T 

^ > (0.083 mL, 1.20 mmol) £rJlV^T, 1 , 5 - tf ^ (^^v 5 /^^^) - 3 — { [ ( 4 
R, 5R) -4, H^v'/Vt^rv') - 1 , 3-v J ^777 L 2-f/H 

—2- [3— (v'^P^PtV^/W^^f/V) 7^^/l^] — 4— a^/W^ 
if>- (90.0 mg, 28%) ^r#f' 0 

APCI-MS (m/z): 804 (M+H)+. 

(Xfe2) _hfa-e#btbS 1, 5-« H^iM^drvO -3 - { C (4R, 5 R) 
-4, 5 - tf ^ (<<^i?/i'3-3ciy) -l, 3-m77^-2--f;v] 7<7vW - 
2 - [ 3 - n tf/V^/W^^E-^/M 7 cn^/l/] — 4 — ^5VW<:/if is (99.4 mg, 
0.124 mmol) ^rh7t Kp77^ (10 mL) ^$¥U 10%^°7^7^* (28.6 
mg) ^R^LT, 7KHWRHT (0.35MPaX MT'16B# ffl&W Lfc 0 ^O&m^&ritil 
U ^^MffT-em^Lfc 0 #bHfc^^m^il^ n-r f^77^- (^ p n 
/JvVA/7 ^ 7 -71^=4/1) ^T«^U 1^1)3 0 5 (35.1 mg, 64%) &#fc 0 

^■NMR (300 MHz, DMSOde) 8 (ppm): 0.52-0.74 (m, 4H), 1.02 (t, J = 7.4 Hz, 3H), 
2.50-2.70 (m, 4H), 2.80-2.90 (m, 1H), 4.70-4.90 (m, 3H), 6.38 (s, 1H), 7.20-7.80 (m, 
4H), 8.37 (brd, J = 3.9 Hz, 1H), 8.71 (s, 1H), 9.08 (s, 1H); APCI-MS (m/z): 444 
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Cm+hK 

imifcffl 3 0 6] 

5- { [ (4R, 5R.) -4, (t Fn^f/W) -1, 

^—2 — f7l/] ;*^7l/} — 6 —zc^-/V— 4 - [3- (^°n /W^^e^r /I/) :7^ — 

/k] 1 , 3 - i?Jr— iv (AY&tyn 3 0 6) 

(Igl) 2 8 8©Ig3 fc^ElfcLT, »#!J2 9 20Ig2"C#feil5 1 , 

5-tf* Ky^^fi/) -3- {[(4R, 5R) -4, 5 - tf * (-O^/W^ 
i/) -1, 3-my7y-2-^f/V] -4-^^-7^- 2 - [3- O^ta 

fc°7^ yW^^e^T 71/) 7 =7l>] ^<^if ^ (306 mg, 0.400 mmol) is* b . 1 — t K n ^ 
S^io/ MJ7 y'—7U • 7k?B#3 (270 mg, 2.00 mmolX 1 — [ 3 - (v>y ^vl/T 5 > ) 
y n t ° 7 l/] - 3 -o^lo^l/^vM' % K • £gfe£ft (154 mg, 0.800 mmol) $o£X$z7ti 
\£jVT % is (0.099 mL, 1.20 mmol) St^WT^ 1 , 5 - bf X (^^7l/^vO - 3 
- { [ (4R, 5R) -4, (^VvVl/^vO -1, 3 - v 5 /^ y ■? i/- 

2 — f 7 v] y^7l/} -4 —zcsf-fr— 2 -.[3- (y*n t°7l/#7W^E-^7l/) 7^—71-] 
V (140 mg, 43%) £r#fco 

APCI-MS (m/z): 806 (M+H) + . 
(Ig2) ±lB"e#fetbfcl, (-^vvl/^vO -3 - { [ (4R, 5R) 

_ 4j 5_tr^ (^^^i/^-^^x) -l, 3 -v^^y 7^- 2 — f7^] y^7^} - 

4— :r^VU— 2— 13 — (^n tVl/#7W^/f7V) y cc^7l/] ^<^if V (133 mg, 0.165 
mmol) Srrf7tKn77V (10 mL) ^IS$¥U 10%^yv><>^* (28.6 mg) £r 
AP^T, 7K»ffT (0.35MPaX ^T*16^^#b7c 0 R&iB£*«:*KfiU M 

^ y -/l/=4/l) ttftlU ft^3 0 6 (23.4 mg, 32%) £r#7c 0 

iH-NMR (270 MHz, DMSO-d 6 ) 8 (ppm): 0.96 (t, J = 7.3 Hz, 3H), 1.09 (t, J = 7.3 Hz, 
3H), 1.63 (tq, J = 7.3, 7.3 Hz, 2H), 2.60-2.90 (m, 4H), 3.25-3.75 (m, 8H), 4.94-5.03 
Cm, 1H), 6.33 (s, 1H), 7.30-7.50 (m, 2H), 7.62-7.78 (m, 2H), 8.41 (brt, J = 5.1 Hz, 
1H); APCI-MS (m/z): 446 (M+H) + . 

M«3 0 7] 

5- { [ (4R, 5R) -4, 5 -tfy b^f^) - 1, . 3-^77^ 
_ 2 -^7l/] tf-AA -6-^7V-4- (3-t KbWs-/1/) -<^if^- 1, 
3 (fc&m 3 0 7) 

(Igl) |£jj£0!|2 1 8©Ig2i»L^ ^«ij2 3 3©Ig2^b^5 2 
_ [ 3> 5_tr^ (-O^/l^df^) rc^-f— 71- (1.56 g, 4.33 

mmol) (R, R) - (+) -1, 4-^f/^y-2, 3-v^- ^ (466 

mg, 3.10 mmol) £5£OTL- 1 0-^^77^*^ (148 mg, 0.642 mmol) 
&fflV^ 3, 5-tfy (-^v^l/^V) -1- { [ (4R, 5R) -4, 5 - tf 

y (y h^y^) - 1 , 3-^^yy^- 2 — ov\ y^/W _2-^/w< 

V*£ ^ (674 mg, 32%) £r#7t 0 
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APCI-MS (m/z): 493 (M+H) + . 

(x@2) mMm 291 ©xm 1 1 mm?, lt, ±m-i*&hfrit s, 5 - « c-<v 

V/^^vO -1- { C (4R, 5R) -4, 5-tr.X h^rv^^O -1, 3 
- -J^T^c V^ls — 2 — i JV\ ^ =f-;V] — 2 — :r.^/W< isH is (650 mg, 1.32 mmol) 7> 

N-^n-^^W 5 K (259 mg, 1.45 mmol) SrfflV^, 3 , 5 - tf ^ 
iMo^vO -1- { C (4R, 5R) -4, 5 -If* (^h^f^/l') -1, 3 
-v^^y 9^— 2 — -f/Kl - '2— ^n^E— 4 -xf;W<y^^ (580 mg, 

70%) Sr#/c 0 ' 

APCI-MS (m/z): 571 (M+B) + . 

(x® 3 ) mmm 1 o x® 3 tmm^i^x^ xia-e# & tbfc 3 , 5 - tr ^ (^^ ^ 

^-dfV) -1- { C (4R, 5R) -4, 5-tr* (^h^v^^W') -1, 3-v> 
t^y7y-2-^/l^] ^T^/W — 2— ^n-=E— 4— J-^/W^^"^^ (280 mg, 0.490 
mmol) 4, 4, 5, 5-fb7^f^-2- (3-t Kp^7x=;V) -1, 

3 , 2 - v^^r-W n 7 ^(220 mg, 1.03 mmol), ^c^i? is <7 A (680 mg, 2.09 mmol) 
33«tt^tT^ (fy- 0 -f y ; ^7^y) ^yv'^^n^nlJ K (19 mg, 0.0242 
mmol) SrfflV^T, .1, 5-« (-<V^^-=¥V) -3-'{ C (4R, 5 R) -4, 
5— b^v^^WO -1, 3-^y7^-2— f/^] ^ ^/W -4—^ 
^_ 2 - (3_ t Ko^^x^/k) -<^if>^ (215 mg, 75%) '£r#fc 0 

APCI-MS (m/z): 585 (M+H) + . 

(Ig4) X!E-e#£>;ftf£l, 5-fcT.X O^SM^^) -3- { C (4R, 5R) 
-4, 5 - W (^ ^V^AO -1, 3 --J'ir^rV^ls- 2— T^] ^ ^vW — 

4 2 — (3-t KP^fv'7x^) ^<^i£^ (195 mg, 0.334 mmol) 
^7tFn77^ (15 mL) l^SU 10%>* 7 £ (55.4 mg) IriDiT, tK 
f»J±T (0.35MPaX mU.X*2mmmW bfc ^?ill§H^«U itt^iEETt? 

7k=100/10/l) ia»lU ft^*3 0 7 (115 mg, 85%) £r#fc 0 

iH-NMEt (300 MHz, DMSO-d 6 ) 6 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.45-2.75 (m, 4H), 
3.21 (s, 3H), 3.23 (s, 3H), 3.20-3.40 (m, 4H), 3.60-3.80 (m, 2H), 4.75-4.84 (m, 1H), 
6.34 (s, 1H), 6.45-6.70 (m, 3H), 7.05-7.15 (m, 1H), 8.56 (s, 1H), 9.01 (s, 1H), 9.17 (s, 
1H); APCI-MS (m/z): 403 (M-H)\ 

mmm 3 o s ] 

5 - { [ (4R, 5R) -4, h^f^) -1, 3-my7^ 
_ 2 _^ 7l/ ] ^^-/k} — 6 — ^^/W— 4— 1 , 3-v 5 ^-— Ofb 

3 0 8) 

(x@ 1 ) mmm 1 ©ig 3 t mm^ lt, 3 0 7 © x® 2 ~e# b titt 3 , 5 

-If* Hy^Vt^v') -1- { [ (4R, 5R) -4, b^rv^^ 
^) - 1 , 3-^y7y- 2— f/Kl ff-M -2--fn^:-A-^;v^<is^ 
is (280 mg, 0.490 mmol) 3&>E> % :7 ^ ^/l^ n (122 mg, 0.996 mmol), ^SH?^ 
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?M (748 mg, 2.30 mmol) $s£W* ( b V -o- h U /^^^^ ^) ^.-7 v^Mll) 
S?^ P y K (20.0 mg, 0.0249 mmol) £H!V^ 1 , 5-« (-O^/l^Sr^) - 

3 _ ( { [ ( 4R; 5R ) _ 4) 5 -« (y h^y) -1, 3-Wy7^~2- 

/V] ^ 9vW - 4 — ^^VV— 2 — 7 :x^/W<^i? 1/ (252 mg, 91%) ^r#f' D 
APCI-MS (m/z): 569 (M+H) + . 

(□Dg2) _LfB-e#btbfcl, (-O^/l^^vO -3 - { [ (4R, 5 R) 

-4, (^ b^rvO -1, 3-v 3 ^-^y^>'-2— f/V] f?*M -4-^ 

2 — ^ (237 mg, 0.416 mmol) b 7 t: Ko77^ (10 

mL) fc$g«?-U 10%^7^!7A^fSf (46.7 mg) ^JD^T. /KSWPSET (0.35MPa) s 

mu-^2immmw^tc 0 zLj&m&m&mm^ mm&UfcTx*nm^o &htntm 

WL^ftMWM? n-^ b^77^ — (7 n n 7^/l^/y ^ / —/W7K=100/10/l) t-Tft^ 
U ffc-g^ 3 0 8 (118 mg, 73%) £f#7c 0 

iH-NMR (300 MHz, DMSOde) 5 (ppm): 1.01 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.67 (d, J = 5.2 Hz, 2H), 3.20 (s, 3H), 3.23 (s, 3H), 3.20-3.40 (m, 4H), 3.60-3.75 
(m, 2H), 4.77 (t, J = 5.2 Hz, 1H), 6.37 (s, 1H), 7.00-7.40 (m, 5H), 8.64 (s, 1H), 9.05 
(s, 1H); APCI-MS (m/z): 387 (M _ H)". 

mmm 309] 

6 -i^/V-5- [2- (2-t Kn^x h*^) ^>V\ -4- (3, 4-v>/- 

(Ig 1 ) H»)J 2. 1 9 ©X® 1 2 - [ 3 , 5 - tr* (^^/^^V) - 

2-^^-/1x7^^/1/] ^^7— /^ (4.7 g, 13 mmol) 5rN, K 
(50 mL) HMU 7;WyfB^Ts 7K^TT«#b^7j5fe 60%7jc*jb-7- h V 
mW^W^} (1-5 g, 38 mmol) < 9 #nx.fc 0 M^^Sfi^ 1 ftfflfflfr L7c 

^ 2 — (2 — ^n^E-^ }- ^ri/) rf7t Ko — 2 H — 1°7 V (3.9 mL, 26 mmol) £r 

iVu 12 ^S#Lfc 0 ^^^^7K7^bfc#s i&Wmrv^r 

V XfjVjy^KW^ (g^gt^^W—drf- ^=1/10-1/4) ^TftML-3, 

5 _tr^ (^^/I^^) -2-^/V-l- C2- (2-7f7tFnt°7y- 
2 /l^^f h ^vO -O"^^ (4.3 g, 68 %) £#fc 0 

iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.48-1.83 (m, 6H), 
2.70 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.3 Hz, 2H), 3.48-3.71 Cm, 6H), 3.83-3.89 (m, 
2H), 4.63 (t, J = 3.3 Hz, 1H), 4.99 (s, 2H), 5.01 (s, 2H), 6.46 (d, J = 2.4 Hz, 1H), 
6.49 (d, J = 2.4 Hz, 1H), 7.25-7.46 (m, 10 H). 

(Ig 2) 1 ©Ig 2 t WMK. IT, _hf3^# btifc 3 , 5 - If* (^y^ 

-2-^/U-l- [2- ( 2 - r f 7 t Kn t°7 y- 2 - ^;^^r^ b 
zzj?}V~\ -<XifV (2.1 g, 4.5 mmol) 7>6>. N-^n^en^^If-f 5 K (0.89 g, 
5.0mmolX N, N-v'^f^MT^ K (20 mL) SrJ^T, 1, .5-tT* ("O' 
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v^^v-) -2-yn^-4-^-3- [2- ( 2 -T V 7 fc K.n tT7 ^~ 2 
— iVK^v^h^rvO cn^vi/] -<^>- (1.6 g, 62%) £r#fc D 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.48-1.83 (m, 6H), 
2.75 (q, J = 7.5 Hz, 2H), 3.20 (t, J = 7.3 Hz, 2H), 3.48-3.71 (m, 6H), 3.84-3.91 (m, 
2H), 4.64 (t, J = 3.3 Hz, 1H), 4.99 (s, 2H), 5.05 (s, 2H), 6.47 (s, 1H), 7.25-7.46 (m, 
10 H). 

^-^c/) _2-/D*-4-if/W3- [2- (2-rf7tKnt°7y-2-^ 
/l/^-^^m fdp-V) J^/V] is (510 mg, 0.89 mmol) fr<b^ 3, 4-v^ 

ixy^^/U^u^m (200 mg, 1.1 ramoDs VTX ( b U -o- h V 

A(n)v^ DJJK (70 mg, 0.089 mmol), ^ (880 mg, 2.7 mmol), 1 , 

(5.0 ml) *3 t»K (l.OmL) Sr^T, 1, 5-}?X 
itAstti/) -2- (3, 4-vM ^V7i-;H -4-^^-3- [2- (2 

^WJl^X?M4i:^^UT s #e>Hfc^^b. ^/-A- (6.0 mL) 33 J: V 
4mol/L^rb7k3t<£>l, 4-i^^l^^ (2.0mL) Sr^T, 1, 5-fcr* C^i" 
v 5 /^^^) -2- (3, '4-^^ b^7x^) -4-^/1—3- [2- (2 
-t Kn^i/xh^-v') J^/l"] ^L^ifV (320mg, 70%) Sr#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.19 (t, J = 7.2 Hz, 3H), 2.74-2.87 (m, 4H), 
3 34 (t, J = 4.8 Hz, 2H), 3.42 (t, J = 8.2 Hz, 2H), 3.61 (t, J = 4.8 Hz, 2H), 3.84 (s, 
3H), 3.93 (s, 3H), 4.91 (s, 2H), 5.05 (s, 2H), 6.53 (s, 1H), 6.77-6.80 (m, 2H), 6.93 (d, 
J = 8.4 Hz, 1H), 7.09-7.46 (m; 10 H); APCI-MS (m/z): 543 (M+H) + . 

(Ig 4 ) _hfB"T?# fe> ttfz. 1 , 5 -If* (^y^t*^) -2- (3, 4-v^ h 
^^cnxvk) -4-^/^-3- [2- (2-fc Kn^x h^fvO ^/V] 
■tf^ (320 mg, 0.59 mmol) Srgfcil^/l' (5.0 mL) lZl$g#U 10%^7^1^^jK* 
(50% wet., 50 mg) £r7^/c 0 tK*#H^T> ^iTT? 8 B#Wift#b£„ 

A^n-7h07^ (g^^/W^M^V= 1 / 1 ~ 9 / 1 ) ttiib M3 0 
9 (140 mg, 65%) £r#7c 0 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.56-2.74 (m, 4H), 
3.28-3.40 (m, 2H), 3.37 (t, J = 8.0 Hz, 2H), 3.53 (t, J = 4.8 Hz, 2H), 3.81 (s, 3H), 
3.86 (s, 3H), 6.28 (s, 1H), 6.73 (dd, J = 8.4, 2.0 Hz, 1H), 6.77 (d, J = 2.0 Hz, 1H), 
7.00 (d, J = 8.4 Hz, 1H); APCI-MS (m/z): 363 (M+H) + . 

mMM 3 10] 

1- {2, 4-i^tKn^-8- C2- ^)V\ -5 

_ ( 3 - tKn^77x^) 7xx;W / 1/ WM3 10) 

(Igi) mMMl 7 9©Igl bWlWkfclsT, 3, 5-i?tKP^7x=/« 
(25g,0.15mol) frb,mm%y V A (75 g, 0.54 molX Jtfb^vv^ (35 mL, 
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0.29mol) $5£X*T±hl/ (200 mL) &^T. 3, 5 - tf * (^vVl^-^) 7 

iH-NMR (300 MHz, CDCls) 8 (ppm): 3.55 (s, 2H), 3.68 (s, 3H), 5.01 (s, 4H), 6.53 (s, 
3H), 7.35-7.42 (s, 10H). 

(3 2) Hi^6 ir^bt, _hfB-C#b*Wfc3, 5-tr.x O^S* 

/l/^-^V) ^^—/^^^v^ (10 g, 29 mmol) 7>b, **fb7Vl'$ =■ U ^ # ^ 
(I5g,40mmol) Wrh7t (100 mL) £fflV^T, 2- [3, 5-fcT 

^1H«^UT, _h|B-e#e>.tt§2- [3, 5-^ (-^v^^vO r7*=/l>] ^ 
p j ^. }V (9,4 g> 28 mmol) 7>£u 60%*^-?- h U # A«^ffc^ (3.3 g, 83 mmolX 

2 — ( 2 — ^T3^E-cn h drix) T^f 7 t Kn — 2 H— 1°7 ^ (8.3 mL, 55 mmol) *5 «kt* 
N> N-^f/W*^r5 K (100 mL) ^rffiV^T, 1, 3 - fcT* (-O'i?/^^^) 
_ 5 _ [ 2 - (2-rf7tKat°7> / -2 — f /W^-^v'^ h^vO ^^/V] -"^i? 

(7.6 g, 59 %) £:#7c 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.46-1.83 (m, 6H), 2.84 (t, J = 7.2 Hz, 2H), 
3.40-3.72 (m, 6H), 3.82-3.86 (m, 2H), 4.61 (t, J = 3.9 Hz, 1H), 5.01 (s, 4H), 6.48 (s, 
3H), 7.31-7.43 (m, 10H);APCI-MS (m/z): 463 (M+H) + . 

M3) soigl _LlE-t?#b*Wfcl, (-<i/^ 

/v^vO -5- [2- ( 2 - r b 7 t Kn t°7 ^- 2 - b^r^) 
;V\ (5.9 g, 13 mmol) frfes «t 5 Iff (1.7 g, 13 mmol). [tr* ( h JJ 

p Tir h ^» 3 — K] ^ (5.5 g, 13 mmol) *5 <fct*^ n a Tfr/UA (50 mL)^ Sr 

fflWt\ 3, (-^v^V^vO —2 — 3— K— 1 — C2- (2-fh7fc 

Ka t°7^- 2— iA,Hr*r*/*- b^V) ^7Ki -<^^ (7.1 g, 94%) 2r#7c 0 

H-NMR (300 MHz, CDCls) 8 (ppm): 1.46-1.83 (m, 6H), 3.08 (t, J = 6.9 Hz, 2H), 

3 40-3 72 (m, 6H), 3.82-3.86 (m, 2H), 4.62 (t, J = 4.2 Hz, 1H), 5.06 (s, 2H), 5.08 (s, 
2H), 6.42 (d, J = 2.7 Hz, 1H), 6.63 (d, J = 2.7 Hz, 1H), 7.31-7.43 (m, 10H); 
APCI-MS (m/z): 589 (M+H) + . 

<xs4) mmrn e 9 ©isi t mmz lt\ ±.mx»nbfatc 3 , 5 - *r* o^s? 

/V**rf) -2-3-K-l- C2- (2-7f7tFPf77-2-W^ 
b ^,V\ -<^if ^ (7.1 g, 13 mmol) hV X^/V ( 1 h ^fc^/l") 

*X (5.2 mL, 15 mmol), tT* (b])7x^^7^y) A<DH?* n JJ K 

(0 9g 13 mmol) *3 «fc TJ< b/l^ ^ (100 mL) ^V^T^SLfc^ $ h\^T f7tK 
P7 7 7 (50mL) *5j;t>*lmol/L (30mL) ^fflV^T^aU, 1- {2, 4 - If 

* (^^/l^^vO -6- [2- ^/l/J :7^/W 

^9 Sis (4.0 g, 73%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 2.48 (s, 3H), 2.82 (t, J = 6.9 Hz, 2H), 
3.49-3.69 (m, 6H), 5.03 (s, 2H), 5.04 (s, 2H), 6.48 (s, 2H), 7.31-7.43 (m, 10H). 

(IS5) 1©IS2 t»LT, ±|B-C#b^l- {2, 4 - tf * (-< 
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-6- [2- (2-tFn^l>ar-7) ^)V\ 7 ^;V] y 
1/ (4.0 g, 9.5 mmol) N-r/e^'^SK 5 F (1.7 g, 9.5 mmolX N, N- 

K (50 mL) Sr/Bwr, - 1- {4, 6 -If* O^v'/V^v') 
_ 3 _^ n ^._ 2 -[2- (2-fc Fn^x y^y)=c=f-}V\7 ^=-;V}^$ J is (1.0 

g, 21%) «r#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 2.04 (s, 3H), 3.03 (t, J = 6.9 Hz, 2H), 3.55 (t, J 
= 4.9 Hz, 2H), 3.66-3.71 (m, 4H), 5.06 (s, 2H), 5.10 (s, 2H), 6.47 (s, 1H), 7.25-7.44 
(m, 10H); APCI-MS (m/z): 499, 501 (M+H)+. 

(X@6) mWlKDTMS im^LTs _hfB-e#b^cl- {4, 6-fcr* (-< 
y^^^/) -3 2- [2- C2-tKn^h^) 7^ 
-/!✓} rc^/^ (500 mg, 1.0 mmol) fab, 2- (3-t Kb*V7x=/V) -4, 
4 f 5; 5 _^ ^ ^ ^ ^/V— 1 , 3 , 2 - 5?^-dp--^# a y f (270 mg, 1.2 mmol). fcT 
( f, y — o— h y /WfrJX ^) /^^^^OOD^ n JJ K (50 mg, 0.07 mmol), ^ 
gg-fe^A (1-Og, 3.1 mmol), 1, 2-v 5 ^ b^^n*^ (10 mL) *3j;t57K (2.0 
mL) 1- {4, (^y^t^v') -2- [2- 

i/m b ^ V) ^^/V] - 3 - ( 3 — t Kn^7x-;>) 7 ^~/V} =^9 / (540 mg, 
99%) Sr#fco 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 2.53 (s, 3H), 2.71 (t, J = 7.2 Hz, 2H), 3.32 (dt, 
J = 1.5, 4.9 Hz, 2H), 3.43 (t, J = 7.2 Hz, 2H), 3.61 (br s, 2H), 4.94 (s, 2H), 5.02 (s, 
2H), 6.00 (br s, 1H), 6.48 (s, 1H), 6.74-6.83 (m, 2H), 7.08-7.11 (m, 1H), 7.22-7.38 
(m, 11H) 

(Xfl 7 ) H«J 3 0 9 ©It 4 t tt, JtfBT*# h flit 1 - { 4 , 6 - fcf ^ 

(^^v^/V^-^v') - 2- [2- ('2-tKn h ^) ^^V] - 3 - J 3 - 

t Kp^7x^) :7^^W 3^9 Sis (540 mg, 1.0 mmol) 10%^7^!> 
A^* (50% wet., 50 mg) *3itrftBfe^^ (5-0 mL) Sr^T, 3 1 0 

(160 mg, 58%) £r#fc 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 2.54 (s, 3H), 2.66 (t, J = 7.2 Hz, 2H), 3.25 (t, 
J = 4.9 Hz, 2H), 3.36 (t, J = 7.2 Hz, 2H), 3.50 (t, J = 4.9 Hz, 2H), 6.31 (s, 1H), 
6.60-6.65 Cm, 2H), 6.43-6.77 (m, 1H), 7.20 (t, J = 8.1 Hz, 1H); APCI-MS (m/z): 333 
(M+H) + . 

mifcM 311] 

1- {2, 4-^tFP^-5- (3-tKn^7x=/V) -6- [2- (2- 
^ h^voz rc^/W] 7 3i=/W (fb^Hi£>3 1 l) 

ttSl) ^W!|1(DX^3^^^LT. H»J3 1 0Oli5Tl#Wcl-{4, 

(^y^^r:/) 2- [2- 

^^/P] rc^7^ (500 mg, 1.00 mmol) fab, 3 — ^ h^;/7x=;^n 

(200 mg, 1.3 mmolX tf^ ( F y -o- F P /^7^ y) /^v^-MlD^* 
y K (50 mg, 0.07 mmol), ^Hi?^<7 A (l.Og, 3.1 mmol). 1 , 2-^F 
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y (lOmL) *3±t** (2.0mL) Sr/J^T. 1- (4, 6-« (^vv^^ri/) - 
2- [2- (2-tKP,^f^) ^/V] -3- (3 h^7=c=7l/) 7 
^-/l/} =x.^ jy (480 mg, 94%) £r#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 2.57 (s, 3H), 2.72 (t, J = 7.1 Hz, 2H), 3.31 (t, J 
= 4 9 Hz, 2H), 3.39 (t, J = 7.1 Hz, 2H), 3.57-3.65 (m, 2H), 3.79 (s, 3H), 4.94 (s, 2H), 
5.03 (s, 2H), 6.48 (s, 1H), 6.76-6.79 (m, 2H), 6.81-6.90 (m, 1H), 7.72-7.38 (m, 11H). 

(It2) »J3 0 9©II4 hnWi^X, j-tB-e#bttf'i- {4, 6-tf* 
{^y^jvOr^y) -2- [2- -3- (3- 

^ b^v^o^/V) y^=-/V] zj^# /y (480 mg, 9.4 mmol) frh^ 10%'< V 
mm (50% wet., 50 mg) & XUmm^sU (5.0 mL) SrffiWC, fc&fy 3 1 .1 (200 
mg, 56%) £r#fco 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 2.54 (s, 3H), 2.67 (t, J = 7.2 Hz, 2H), 3.25 (t, 
J = 4 9 Hz, 2H), 3.36 (t, J = 7.2 Hz, 2H), 3.50 (t, J = 4.9 Hz, 2H), 3.79 (s. 3H), 6.33 
(s, 1H), 6.72-6.76 (m, 2H), 6.86-6.90 (m, 1H), 7.30 (t, J = 8.3 Hz, 1H); APCI-MS 
(m/z): 345 (MH)\ 

mmm 312] 

4 _ (3-^on-4-7;^n7*=/l') - 6 -au^jv- 5 - [2- (2-fcKn 
^V^h^V) ^/V] -O^^-l, 3-v 5 ^"— 7V ({\&0o3 12) 

OTl)»Jl©I@3i:llftUT, »J3 0 9<DIg2^1#b^Sl ) 5 
-if* ^y^/u^y) -2-^n^e-4-^^-3- [2- (2-rf7tF 
n ^_ 2 -4 )Vir^y^=- b ^rvO ^^/^] -^^^ (510 mg, 0.89 mmol) 

3 — y n p_ 4 _7;v^-n7i=M , ny| (230 mg, 1.3 mmol), If* ( h V ~o— 

h v ;v^y 4 y) /^^^^(n)^ 0 ^ K (so mg, 0.069 mmoiX mmt^yVJ* 

(900 mg, 2.8 mmol). 1, 2-v^ Y^y^y (10 mL) *3J;t57K (2.0 mL) Srjf^ 

lf 5_ t ^ (^^vVl^^^) -2 - (3 n n-4--77V^-r3^cn^/V) 
_4-k^/i;-3- [2- (2-fh7tKnt'7>'-2-^^^b^) ^ 

b ^ y _ /V ( 8 0 mL ) j3±t)«4 mol/L m^7K*^l, 4-^.^f-^^ (2.0 
mL) Sr^V^T, 1, 5-fcr* (-0^/^=^) -2- (3-^n-4-7/Vtn 
7;C - / V)_4-rc^-3-[2-(2-t: KP^r^ Y^-y)^;V]-<y^y (460 

mg, 95%) &#7c D 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.72-2.80 (m, 4H), 
3.36-3.39 (m, 4H), 3.62 (m, 2H), 4.90 (s, 2H), 5.05 (s, 2H), 6.52 (s, 1H), 7.07-7.27 
(m, 13H); APCI-MS (m/z): 535, 537 (M+H) + . 

(X© 2) H«iJ 3 0 9 ©IS4 t LT, _tIB^#b^ 1 . 5 - tf ^ 

iy/V^.y) -2- (3-^PP-4-7^n7s=/V) — 4— ■x-^Vl'— 3 — [2 
_ ( 2 — t Kp^x h^rvO ^^vKl s<yHy (460 mg, 0.86 mmol) 10%'* 
(50% wet., 50 mg) S8£t*B»3^*' (10 mL) SrffiWC, 3 1 
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2 (200 mg, 66%) £#fc 0 

1H-NMR (270 MHz, CDsOD) 5 (ppm): 1 11 (t, J = ™ ?f ■ 

3.27-3.36 (m, 4H), 3.54 (t, J = 4.8 Hz, 2H), 6.30 (s, 1H), 7.11 (m, 1H), 7.20 7.27 Cm, 

2H); APCI-MS (m/z): 355, 357 (M+H) + . 

mmms 1 3] 

2 _ r 2 -*^-3, 5-^Kn^-6-7*^7^) *7A* -4, 
Kn t*t/^- 4 - ^ Wt^»3 13) 

k5 ( ^5^?^-2--^-6-7^^^^Sm^^ (1.0*2.2 
mltf 2 mol/L» b P ***** (20 mD J I; Vg (2Q 

1H-NMR (270 MHz, CDCla) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.67 (q J = 7.5 Hz 
2™59 (s, 2H), 4.89 (s, 2H), 5.05 (s, 2H), 6.60 (s, 1H), 7.06-7.41 (m, 15H), 
APCI-MS (m/z): 453 (M+H) + . 

_ 2 6 -7^;V7,=;« (0-99 g, 2.2 mmol) 2 - 

7? . q-^'p ^ v-^n bf^&T* ^/v (350 mg, 2.3 mmol). 1 - L 3 I 
*wr * S) rfn bM - 3 5 K ■ itttt (620 mg, 3.3 mmol), 

' T - V" Kn *>^yy b y T • (500 mg, 3.3 mmol) *3 £ tf* u n 

(530 mg, 97%) Sr#fc 0 

1H-NMR (300 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7.5 Hz 3H) 2.53 <*» vs ..IB), 2*7 
(q7 J = 7.5 Hz, 2H), 3.52 (s, 2H), 3.72 (s, 3H), 3.79-3.85 (m, 2H), 4^52-4.57 (m, 1H), 
4 90 (s, 2H), 5.06 (s, 2H), 6.23 (brd, J = 7.2 Hz, 1H), 6.62 (s, 1H), 7.06-7.41 (m, 
15H); APCI-MS (m/z): 554 (M+H) + . 

/TfflQ ^ u«a-r»jafr,*i^ 2- T2- (3, (-^v^V^ v') -2-^^' 

Oft 3) ± B BT#^2 12 K ' _ t Kn ^ n ^ 

50~oL 0 90mmol) ******* (10 mL) |:»U»T«U^^^ 
^£r(0^6 9mmol) **Tbfc. ^^4"W»^ * 

*^)Ww5 - 3 -^n^ wvt^^ (50mL) 

^Sb' SIIT«L^^b, BBfcfrA^A (120 mg, 1.2 mmol) jfeitthyj? 
51/^11 (300 mg, 1.2 mmol) 
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mymm-rvv v^-vem^, mm^m^t^ nh^Bm^^v nf^x? 

A^n-^b^^^H"- (gl^^^vW^^r 1^=1/4-1/1) ^"OftMb, 2- [2 - (3, 
5 — tf^, (^O-v^/V^-^v^) - 2 — zcf-jV— 6 — ^7xn;k) ^ ^/k] —4, 

5 p. n _ i 3 -^-^y^/u- 4 -^7/v#>-^^ ftv (180 mg, 36%) 3r# 

1H-NMR (300 MHz, CDaOD) 8 (ppm): 1.10-1.15 (m, 3H), 2.66-2.76 (m, 2H), 3.52 (s, 
2H), 3.72 (s, 3H), 4.27-4.43 (m, 2H), 4.63-4.69 (m, 1H), 4.88 (s, 2H), 5.03 (s, 2H), 
6.59 (s, 1H), 7.06-7.41 (m, 15H); APCI-MS (m/z): 535 (M+H) + . 

dg4) mmm 309 ©it4 ^ mmK xiB-e#b*wt 2 - c 2 -^^v- 

3j 5 Kn^V- 6 — ^ ^^/V) —4, 5-^tFn-l, 

3'_^-df-^-y^ / v-4-^7i/7^^^^-/^ (150 mg, 0.28 mmol) frb, 10%/<7 
J*mm (50% wet., 50 mg) *3j;tffl»*-^ (5 mL) SrfflV^T, ^* 3 1 3 (70 
mg, 70%) £r#fc D 

1H-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.46-2.70 (m, 2H), 
3 31-3 47 (m, 2H), 3.80 (s, 3H), 4.34 (dd. J = 11, 8.8 Hz, 1H), 4.46 (t, J = 8.8 Hz, 
1H), 4.59 (brs, 1H), 4.79-4.72 (m, 1H), 6.17 (s, 1H), 7.25-7.46 (m, 5H), 7.72 (brs, 
1H); APCI-MS (m/z): 356 (M+H) + . 

CHJ1M3 14] 

q-^;V- A- (4 Z-^f-;V7 =c^?V) -5- [2- (2-tKn 
*r*yzs- b^v-) ^JV\ -<Vi£ is— 1 , 3 -v^— /V 0(1^^3 1 4) 

(X@l) ^»>jl^X@3 tliiiaT, ^WJ3 0 9<DXa2T*#btb5 1, 5 
-tf* (^^vVv^v') -2-/n : e-4-^-3- [2- (2-rf7tK 

n — _ 2 f f ^ri/) ^^-/W] 'O^V (420 mg, 0.74 mmol) fab, 

4 -^/^n - 3 a^~/V-&u l^m (140 mg, 0.92 mmol), tf^ (MJ~o 

- h V/^ftxyj » ^ViSVMlD^fv V K (50 mg, 0.069 mmol), 
(750 mg, 2.3 mmol), 1, 2-i^ h^v^^ (10 mL) *3«ktf7K (2.0 mL) %JiV^ 
x ^ lf 5 _tf^ (^<yi?M= 3 rv') -4-^^-/^-2- (4-^/1^13-3-^ 
>vyJ.z=.)V) -3- [2- ( 2 - T b 7 t Kn t'7 7- 2 - ^M^Vi b^r^) ^ 

b ^ y_ 7l/ ( 10 .o mL) *3.fctM mol/L m-fb7K«^ 1 , 4 - v 5 ^-^^ (2.0 
mL) SrJEV^. 1, (^VvVK^v') -4-^^-2- (4-^/V^n 

_ 3 _ ^ ^;vy^~;v) - 3- [2-(2-t Kn^x h a^) rc^]-0-if V (260 

mg, 53%) £r#fc 0 

iH-NMR (300 MHz, CDCla) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.28 (d, J = 2.2 Hz, 
3H), 2.72-2.80 (m, 4H), 3.36-3.39 (m, 4H), 3.62 (m, 2H), 4.85 (s, 2H), 5.05 (s, 2H), 
6.52 (s, 1H), 6.96-7.40 (m, 13H). 

(Ig 2) ^li 3 0 9 ©Ig 4 i it t LT, XfE-e#fefrfcl, 5-1** (^V 
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it/l'ttSs) -4-^^-2- {A-y;V^rn-Z-^^7V17^=-;V) -3 - [2 
_ (2 — t Kn^^h^) ^^/V] ^VifV (260 mg, 0.51 mmol) frh^ 10%^° 
(50% wet., 50 mg) &£XfmWt=c-^ (10 mD &j^T\ 3 1 

4 (120 mg, 71%) Sr#/t„ 

iH-NMR (300 MHz, CD 3 OD) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.27 (d, J = 1.5 Hz, 
3H), 2.59-2.70 (m, 4H), 3.27-3.36 (m, 4H), 3.25 (t, J = 4.8 Hz, 2H), 6.28 (s, 1H), 
6.97-7.06 (m, 3H); APCI-MS (m/z): 333 (MH)\ 

[WI3 15] 

5- [(2-^^-/^-3, S-v't Kn^-6-7x^7i^) * -3H 
-1, 3, 4-^-^ri^v ? Ty'— A'- 0ffcl^3 3 1 5) 

(Ig 1 ) 4 8 ©I@ 1 i: Its l«$J 3 13 ©IS 1 T?# £>*L5 3 , 

5 _ (^^/l^-^vO - 2 -^^/V- 6-7^^/1-^^—^®^ (200 mg, 0.44 
mmol) frh, t K^v'^- TKfP^ (0.06 mL, 0.90 mmol). 1- [3- AST 
^ y ) \£)V\ — 3 — a^/V v>-f ^ F • (130 mg, 0.68 mmolX 1 - 
t KP^i/^y^ h y T^/V • TkfP^ (HO mg, 0.68 mmol) *3 j:^^ pp*/^ 

' (5 mL) &fflwr\ 2- [3, 5 - (^v 5 /^^) - 2 -cn^/i— 6 -7 * 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.67 (q, J = 7.5 Hz, 
2H), 3.59 (s, 2H), 4.89 (s, 2H), 5.05 (s, 2H), 6.60 (s, 1H), 7.06-7.41 (m, 15H); 
APCI-MS (m/z): 467 (M+H) + . 

(Xfl2) _h|B-e#fenfc2- [3, (^l/VA'ttl') - 6 

-7^^;l/7x-;v]7-febt Ky^K (210 mg, 0.44 mmol) Srrf7t Kn77^ 
(5 0mL) U N, N' -#/w£~/WM ^ W'-JV (90 mg, 0.56 mmol) 

x.T, ^a-eiB#p^*#b^ 0 ^^^jdETT«b, ^h^tzmt^yv^f^^ 

*7^PYf^77^- (g^^^/W— ^-^^=1/4—1/1) tttlb^ 5 -{[3, 
5 - if .x (^^vVl^-^vO Q-7^~/V7 ^f/H - 3H 

— 1, 3, 4— t^t^T/^- 2— (140 mg, 65%) £r#fc 0 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.72 (s, 2H), 4.89 (s, 2H), 5.05 (s, 2H), 6.62 (s, 1H) ? 7.06-7.41 (m, 15H), 8.71 
(br s, 1H); ESI-MS (m/z): 491 (M-H)\ 

(xs 3 ) mmm s o 9 <dxh 4 t mm^ tx, _tfBT*# b ^ 5 - { c 3 , 5 - tr* 

(^^^/l^^rvO - 2 -xf ^- 6 - 7i^^7i=/V] ^ f ;V) - 3 H- 1 , 3, 
4 _^-^^-^ Ty ^ /lx -_ 2 —Hsrls (120 mg, 0.24 mmol) 10%^°7 v^^^cSt 

(50% wet., 20 mg) *3«ttJ^SI^^ (2 mL) Sr^Wr. ft^fe 3 1 5 (62 mg, 81%) 

iH-NMR (300 MHz, CDsOD) 8 (ppm): 1.04 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 3.63 (s, 2H), 6.40 (s, 1H), 7.12-7.28 (m, 5H), 8.71 (br s, 1H); ESI-MS (m/z): 
311 (M-H)-. 
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mmn 3 1 6 3 • • 

6 _^ /lx _ 5 _ {2- [2- (tKp^f^) t°py^y-i-^^] 

(Xgl) »^lJ2 1 8'©Iglt#^52- [3, (^^^^^^ ~ 

2 _ x ^. ; i / _ 6 _7 3: -;l/7 J :-;l/] x^t-^ (150 mg, 0.34 mmol) £r 1 , 2— v> 
^nn^^ (3.0 mt) fc?S#?U ifiTtf#t4^^ (0.3 mL), t:°n JJ v> 

^_ 2 _^^^^y— ^ (0.05 mL, 0.73 mmol) *3 &Tfih V Tir h ^VzK^ffc* t?m 
-riV&J* (150 mg, 0.71 mol) &m#M%.X, 5 B#IKH*#L;fc:„ 

/^=4/l) ^T*t^U 1, (^^^^^r^ - 4 -rc^k- 3 - {2 

iH-NMR (300 MHz, CDCls) 6 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 1.57-1.84 (m, 4H), 
2.13-2.31 (m, 1H), 2.31-2.36 (m, 1H), 2.52-2.68 (m, 4H), 2.73-2.82 (m. 2H), 
3.37-3.39 (m, 1H), 3.46-3.66 (m, 1H), 3.69-3.74 (m, 1H), 4.89 (s, 2H), 5.04 (s, 2H), 
6.52 (s, 1H), 7.12-7.44 (m, 15H); APCPMS (m/z): 522 (M+H) + . 

(Ig2) 3 0 9 <Z5X^4 t ±IBX#fettfc 1 , 5 - If* 

S^V-^v') -4-^^-/1^-3- {2- [2- (t Kn^V^f/V) ^D^-l 
-4jV\ ^=f-;V) - 2 -7cx.— /W^i? > (180 mg, 0.34 mmol) 10%^ "7^.^ 

i^St (50% wet., 20 mg) ^t^St^/U (3 mL) SrfflWC. 3 1 6 (67 

mg, 57%) £#7t 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 1.54-1.64 (m, 2H), 
1 78-1.88 (m, 2H), 2.13-2.31 (m, 1H), 2.31-2.36 (m, 1H), 2.52-2.68 (m, 4H), 
2.73-2.82 (m. 2H), 3.22-3.42 (m, 3H), 6.30 (s, 1H), 7.12-7.28 (m, 5H); APCI-MS 
(m/z): 342 (M+H)+. 

CH»J3 17] 

5 _ [(2-^^-/^-3, KP.^^- 6-7x^7x^;V) ^vKl -3- 

(2-^h^v^^/v) -3H-1, 3, A-Jr^VT-J—;v-'z--*^ W&m 

3 17) 

(lgl)»J3 150Ig21:fW5- {[3, 5-lfJ* (•^^•^/^^r^) 
-2-xf;l/-6-7x^7x^;H ^ ^/W - 3 H- 1 , 3, 4 t^ti>7^- 
;l/ _ 2-^-v (200 mg, 0.41 mmol) N-^^W^T? F (3.0 mL) \Z& 

jS?U S£T«b^^b, ^6£77y?A (150 mg, 1.1 mmol) *3 «ktf 2 a * 
a^f-su* =f~;Vzz.— : T}V (0.06 mL, 0.64 mmol) £rHII#dJnx.T. Itt 5 tiffflMW L7t 0 

S^#t)^7K»^T, filxf/^itliLfc. ^rflWB^^J^b^hP 
^X^#bfcm, ^XffetJiL, i&jKSri^T-CKsLfco #b*tfc 
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5 _ {'[ 3> 5 -if* (^y^Vt^^) 6 -7i^7i=;H t< 

/V ,j _ 3 _ ( 2 -^ h^v-^/k) -3H-1, 3, 4-ttWTV~-fV-2-$r 
>- (210 mg, 93%) Sr#f-o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.71 (q, J = 7.5 Hz, 
2H), 3.35 (s, 3H), 3.59 (t, J = 5.4 Hz, 2H), 3.72 (s, 2H), 3.79 (t, J = 5.4 Hz, 2H), 4.90 
(s, 2H), 5.01 (s, 2H), 6.61 (s, 1H), 7.05-7.42 (m, 15H); APCI-MS (m/z): 551 (M+H) + . 

(xm 2 ) mmm 309 ©it 4 1 mm^ lt, jlibt*# & 5 - { c 3 , 5 - tf * 

(^O-v 5 /^^-^) -2-if/V-6-7x^7i^] -3- (2-^ 

j.^^^) -3H-1, 3, 4 -t^ti?7)/^- 2-^-^(210 mg, 0.38 

mmol) 10%^7^»7.^if (50% wet., 20 mg) *3«t^^^ (3 mL) £ 

JH^T, ^^3 1 7 (120 mg, 84%) £r#fc 0 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.05 (t, J = 7.3 Hz, 3H), 2.61 (q, J = 7.3 Hz, 
, 2H), 3.30 (s, 3H), 3.57 (t, J = 5.2 Hz, 2H), 3.64 (s, 2H), 3.73 (t, J = 5.2 Hz, 2H), 6.41 
(s, 1H), 7.12-7.34 (m, 5H); APCI-MS (m/z): 371 (M+H)+. 

mmm 3 1 8] 

5 _ [(2-^^A— 3, Kn^rv / -6-7x=;V7x^) ^ -3- 

-3H-1, 3, JV- 2-*> (iY& 

&318) 

(Igl)'»j3 1 7©Igl ^DW^LT, ^»J3 1 5 ©Ii2T#feW5 

- {[ 3 , (^^vyK^vO — 2— ^'fvl'— 6 — -y^^ }V7^~)V\ * J-M 
_ 3H ^_ 1> 3) 4— yfr^^-JTV*— JV— 2— Jrl/ (280 mg, 0.57 mmol) 7>fe s J^St 
77y!>A (200 mg, 1,4 mmol), 2- (2-7"n^xh^) fh7tFP-2H-t f 

(0.13 mL, 0.86 mmol) ^it^N, N-v'^fM/^T^ K (3.0 mL) £rj^ 
Ts 5 _ {[ 3> 5 _tr* (^i/x?;vjr^xy) - 2-^;v- <d -~7 ^~>V7^=^?V\ 

- 3 - (2-7" b7t Fn If 7 ^- 2 - ^ /Vt^^f ;V) -3H-1, 3, 
4 _ ^^j> 7 2-3-1/ _hlB-C# 6> *Lfc 5 - { [ 3 , 5 - tf X (-< ^ 

*?A'£'*i/) a^=-;vy -3- (2-rh7t 

Kn tf^V- 2-^/1/^^ S^^vV) -3H-1, 3, 4-^77^-2- 
^-^S:^^ /-/V (3.0 mL) KlSfifU 10%i&/fb7k* * / (2.0 mL) £r 

m.UX* 30 #tR#Lfc 0 ^^^P^tK^MJ !7A7K^^Px.'T4 f 

=7K$ hJf774— = 3 rf->'=l/l~l/0) ^Tft^L5- [{[3, 5 

— tf^ (^i/iM^^i/) — 2 — rc^/V- 6 7<^vW - 3- (2 
-t FP^Vxf;l/) -3H-1, 3, v 5 7y-;l/-2-t7 (260 mg, 
85%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.10 (t, J = 7.2 Hz, 3H), 2.33 (br s, 1H), 2.71 
(q, J = 7.2 Hz, 2H), 3.73-3.76 (m, 4H), 3.82 (t, J = 4.7 Hz, 2H), 4.90 (s, 2H), 5.01 (s, 
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2H), 6.61 (s, 1H), 7.05-7.42 (m, 15H); APCI-MS (m/z): 537 (M+H)+. 

dg2) mmn 309 <Djim 4 t mm^ ut, ±lib-c# b ttfc 5 - c{ : 3 , 5 - if 

^ (^^-^/K^iX) - 2 -m=FvV- 6 -^^^/V^ 7 ^.^^] 7<^/W -3- (2- 
tKn^sf/H-3H-l, 3, 4-^-= 3 rf-v 5 T^— /l— 2-^-^(260 mg, 0.49 
mmol) 10%^^?^# (50% wet., 20 mg) feitJiSS^ (3 mL) ^ 

jb^3 1 8 (110 mg, 63%) <H#fc 0 

iH-NME (300 MHz, CD 3 OD) 8 (ppm): 1.06 (t, J = 7.2 Hz, 3H), 2.62 (q, J = 7.2 Hz, 
2H), 3.66-3.73 (m, 6H), 6.41 (s, 1H), 7.14-7.38 (m, 5H); APCI-MS (m/z): 357 
(M+H) + . 

immm 3 1.9] 

3 _ [2- (2-^^-3, 5-^tFn^-6-7i^/V7 3 :^) ^f-?V\ 
-2-^-^y-i, 3 - t^t^/ 'J 4 - *;^>t^ (i\&90 3 1 9) 

dg 1 ) mmm 3 1 6 ©ig 1 1 mm\^ tt, hjsm 2 1 &is 1 ^ttts 2 - 

jv (280 mg, 0.64 mmol) ^f>, B^BI (0.6 mL), 3-75/-3-t Ka^/nf 
a^BM^ (150 mg, 0.97 mmol), MJTt b^V^K*^^*^ b V V ^ (270 
mg, 1.3 mmol) jsitfl, 2-^on^y(6.0mL) SrJBWC. 3- {2- [3, 
5 _t^ (^^/K^i/) - 2-^/1^- 6-7^— ^71^] 
_ 3 _ t pp^p bT^-^Bft'^ 9VP£r#fc 0 3 15 ©Ig 2 i: IrUH^ LT. 

_blB^#b*bfc3- {2- [3, 5-« (-^v^^vO 6-7 
;c :=./K7;cc=/l'] J^vKT^y} -3-fc Kn^r^P t°tyi^ Wb^N, N' 
-^/Vt^/I^vM ^ PS—A' (160 mg, 0.99 mmol) •&£XfiT b9tKP79V (5.0 
mL) SrjBVvC, 3 - {2 - [3, 5 - If* (^^v 5 /^^^) -2-^^-6-7 

s^s^] -2-^y-i, 3-twy^-4-*;^>i 

7? ^vv (230 mg, 63%) £r#fc 0 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.69-2.80 (m, 4H), 
2.92-3.03 (m, 1H), 3.52-3.60 (m, 1H), 3.72 (s, 3H), 3.65-3.69 (m, 1H), 4.07-4.21 (m, 
1H), 4.25 (t, J = 9.8 Hz, 1H), 4.88 (s, 2H), 5.05 (s, 2H), 6.33 (s, 1H), 7.04-7.44 (m, 
15H); APCI-MS (m/z): 566 (M+H) + . 

(3 2) 3 0 9 0Xg4 t Jb|BT*#b^fc3- {2- [3, 5 

— tf* Hy^t^y) - 2 6 - 7x^;v7i^3 =^^M —2—3r 

^y— i, 3 -^-^f-^U S?^— 4—jiA'i$lS&* (120 mg, 0.21 mmol) 
10%^W^Jk* (50% wet., 20 mg) fc^tWI^^ (2 mL) &JfiVvT\ ^4fc 
3 19 (62 mg, 80%) £r#fc 0 

1 H-NMK (300 MHz, CD 3 OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.57-2.74 (m, 4H), 
2.87-2.97 (m, 1H), 3.34-3.43 (m, 1H), 3.72 (s, 3H), 3.90 (dd, J = 9.8, 4.5 Hz, 1H), 
4.19 (dd, J = 7.2, 4.5 Hz, 1H), 4.35 (t, J = 9.8 Hz, 1H), 6.33 (s, 1H), 7.14-7.41 (m, 
5H); APCI-MS (m/z): 386 (M+H) + . 
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[1SM3 2 0] 

Q—^f-zu-i, 3-i>tKn^-5- [4- (tFn^f/v) -1, 3 
^^^-2-^;^^] fcf7*=/^ Offr^ 3 2 0 ) 

(Igl) W3 13©Ig3Tll^52- [2- (3, HyS?;I/t 
_ 2 — ^c^vl'- 6 -7x=^7x= /V-) ^fV\ -4, Kn-1, 3 

-Jr^-J—iV- A-jMlstfl/Wt* (370 mg, 0.72 mmol) ^pp^> 

(10 mL) fcmmU gSmrFVm&lste&b* ^^f^nn^y (0.2 mL, 2.0 
mmol) *3«tt^l, [5, 4, 0] - *^7*#- 7 (0.3 mL, 

2 3 mmol) MBfe!**.*:. 8 ttlfflWCLfc*, «fiKSr«EETtf*«6 U 

fc 0 #fe*bfc»aE*^P*^*9A^n^ f^77^ (I«^/W-^1^=l/l) 
KTftSiU 2- [2- (3, (^^^^-^v-) -2-^^/^-6-7* 

z=.;V7^=-)V) ff-}V\-\, /V-A-jJ/lsiS^m.*^^ (350 mg, 

92%) £r#fc 0 

iH-NMR (300 MHz, CDCL) 6 (ppm): 0.94 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.87 (s, 3H), 4.03 (s, 2H), 4.91 (s, 2H), 5.05 (s, 2H), 6.61 (s, 1H), 7.01-7.44 Cm, 
15H), 8.01 (s, 1H); APCI-MS (m/z): 534 (M+H) + . 

(Ii2) ±|B-e#fettfc2- [2- (3, 5-fcT* (-O-^^-^v-) - 2 
,1,-6-7*^/1-7*=.^) ^^/V] -1, 3-^f"^-/y-4-^/^^^^ 
/v (350 mg, 0.65 mmol) ^>nKn77y (10 mL) fci£#U ^T^#L 
7k*'fbT/^ = !7^!J^- , 7^ (50 mg, 2.2 mmol) Ml&fco ^JE^-cM^^ 

a-e iB#^w#Lfcfi, ws&tf-yv ■ 1 O^WSrJn^o 

_ - n ^. 7V _ 3 _ [4 _ (tKn^f/V)-l, 3-^f-y*-/I--2-^/^^ 
, k ] - 2 - 7 * ~/l^7if 7 (290 mg, 88%) £r#fc 0 

iH-NMR (300 MHz, CDCL) 8 (ppm): 0.99 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.94 (s, 2H), 4.46 (s, 2H), 4.91 (s, 2H), 5.05 (s, 2H), 6.61 (s, 1H), 7.01-7.44 (m, 
16H), 8.01 (s, 1H); APCI-MS (m/z): 506 (M+H) + . 

dg 3) mnm 309 ©34 1 mm^ tt, ±.mx*nz>titz. 1 , 5 c-<7 

^tdf^) -4-^/V-3- [4- (tKn^f/W) -1, 3-^-^7-^-- 
,V-2.-s{ }V*=f-}V\ - 2-7*=-/W<7if 7 (290 mg, 0.58 mmol) 10%^7 
v^A^ (50% wet., 20 mg) *3 J: t/v 1 b 7 t: Fn77V (10 mL) ^ 
i3 2 0 (120 mg, 80%) £#7c 0 

iH-NMR (300 MHz, DMSOde) 8 (ppm): 0.83 (t, J = 7.2 Hz, 3H), 2.41 (q, J = 7.2 Hz, 
2H) 3 69 (s, 2H), 4.24 (d, J = 5.4 Hz, 2H), 5.06 (t, J = 5.4 Hz, 1H), 6.42 (s, 1H), 
7.14-7.41 (m, 5H), 7.65 (s, 1H), 8.78 (s, 1H), 9.14 (s, 1H); APCI-MS (m/z): 326 
(M+H) + . 



(3-tKn^^t'ny^^-l-^^) ^T/^l —4—7 
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cn—ZW^i?^- 1, 3-^-^ («3 2 1) 

Gem) mifcm 3i6 ©ig 1 1 mwkK ut, imm 2 i s is 1 -c#e>*L3 2 - 

[ 3> 5 _tf^ (^O^/U;^^) - 2 -JifVV- 6 -7^— A^^c — >V] 
)V (310 mg, 0.70 mmol) frh, 3 - k°n P — /l' (92 mg, 1.1 mmol), hPT"fef 
^VTK^b* <7*-}" h P 7-£. (300 mg, 1.4 mmol), f^gfe (0.7 mL) *3 «fct* 1 , 2 - v> 
:?pnx^y (7.0 mL) Sr/SVMT, 3, 5-k* (-O^/V^vO - 2 -^/W- 

1 _ [ 2 - (3 -k Kn^t°n JJ v^- 1 /V) ^AO- ~ 6 
^ (260 mg, 73%) 3r#fc 0 

X H-NMR (270 MHz, CD3OD) 8 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 1.55-1.61 (m, 1H), 
1.93-2.01 (m, 1H), 2.22 (dd, J = 10, 3.5 Hz, 1H), 2.24-2.45 (m, 4H), 2.45-2.66 (m, 
5H), 4.21-4.28 (m, 1H), 4.87 (s, 2H), 5.07 (s, 2H), 6.65 (s, 1H), 7.03-7.45 (m, 15H); 
ESI-MS (m/z): 508 (M+H)+. 

(Ig 2) '^Mi 3 O 9 ©It 4 t LT, _hf2-e#bttfc4 3, 5-fcT;* ("< 

is&ivttls) -2-^;v-l- [2- 

au=f-;V\ — 6 — 7*^;^^^ (260 mg, 0.51 mmol) ^fc, lOyo^yv 5 ^^* 
(50% wet., 20 mg) $5 £TfT h9 k Kn79^ (10 mL) ^fflV^, 0^*3 2 1 
(110 mg, 66%) £:#fc 0 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1,13 (t, J = 7.4 Hz, 3H), 1.52-1.61 (m, 1H), 
1 90-2 02 (m, 1H), 2.18 (dd, J = 11, 3.9 Hz, 1H), 2.24-2.45 (m, 4H), 2.45-2.66 (m, 
5H), 4.16-4.23 (m, 1H), 6.29 (s, 1H), 7.27-7.41 (m, 5H); APCI-MS (m/z): 328 
(M+H) + . 

mmm 322] 

2- (2-^/1—3, 5-^tFn^-6-7x=;V7s^) -N- (2-k 
•Kn^i^) -N- T^YT^Y (M3 2 2) 

(Ig 1 ) iMJ4 8©Igl iiiia-C, ^»J3 1 3©Igl?#btl5 3, 
5 _tf^ (-O^/l^df-i') - 2 —^^-/^— 6 — y ^=-7V7 ^^/V^.^. (400 mg, 0.88 
mmol) b , 2 - ( 3 - ^ h ^v^n kVl^T 5: / ) ^ 7 — /V (230 mg, 1.7 mmol), 
! _ [ 3 _ -f-;VT ^ 7 ) kVV] - 3 — ;Vjj }Vi$*J 4 % K • (250 

mg, 1.3 mmol), 1 -k Kn^v^^/ > P TV*—>V • 7KfP^ (210 mg, 1.3 mmol) *5 
(10 mL) &rJ3V^T, 2- (3, 5 - k** (-O-^^vO -2 
_- c ^ /V ^_ 6 ^^;V7 a^=-;V) -N~ (2~t Kp^^V) -N- (3-7* 

)> ^I/Zfn \f;V;V) Tir b T ^ K (230 mg, 46%) ^r#fc D 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.39-1.46 (m, 1.5H), 
1.78-1.81 (m, 0.5H), 2.63-2.71 (m, 2H), 3.07-3.25 (m, 4H), 3.25-3.45 (m, 6H), 
3.67-3.81 (m, 4H), 4.88 (s, 2H), 5.05 (s, 2H), 6.58 (s, 1H), 7.01-7.44 (m, 15H); 
APCI-MS (m/z): 568 (M+H) + . 

(xfi 2) mmm 309 ^x© 4 t mm^ u-c, ±mx*mbfotc 2 - ( 3 , 5 - « 

(^^vVl^^^) - 2 6 - 7x^/^7 -N- (2-t Kn^ 
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— N _ ( 3 _ ^ df-i/-7°a fcT/Wl>) T-fe h T 5 K (230 mg, 0.40 mmol) b , 
10%s<7WJ*$im (50% wet., 20 mg) & «fc t^H*^^ (10 mL) Sr/BVyC N 
ij^j 3 2 2 (120 mg, 78%) £r#fc 0 

iH-NMR (300 MHz, CD 3 OD) 8 (ppm): 1.04-1.11 (m, 3H), 1.35-1.46 (m, 1H), 
1 69-1.79 (m, 1H), 2.54 (q, J = 7.5 Hz, 2H), 3.12-3.18 (m, 4H), 3.25-3.61 (m, 10H), 
6.34 (s, 1H), 7.13-7.37 (m, 5H); APCI-MS (m/z): 388 (M+H) + . 

immm.3 23] 

5 - {[2-^/1/- 3, (3-^ h^V7s^) 7^—71/] 

-3- -3H-1, 3, 4-tW7^- 

2-^-V (ft^»3 2 3) 

(iil) HJfe0fll4 l©I@4t»tt, »J1 7 9<OIg2t#^5 3, 
5 _ (^^v 5 /^^^) - 6 -^n^t- 2 -xf;l/7x= (6.2 g, 13 
mmol) ^b, 2mol/L b V 7 AtK^ (30 mL) *3 «fc TJ^ h 7 t: Kp77> 

(60mL) £fflV^ s 3, ~ 6 -7*n^r- 2 -^f^7x 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 0.99 (t, J = 7.3 Hz, 3H), 2.60 (q, J = 7.3 Hz, 
2H), 3.80 (s, 2H), 5.15 (s, 2H), 5.18 (s, 2H), 6.94 (s, 1H), 7.30-7.50 (m, 10H); 
APCI-MS (m/z): 455, 457 (M+H) + . 

0Dg2) ^J48©igl i:H^UT, _hfBT*#bft5 3 , (^JXv* 
/V^-^rV) - 6 - 7o^- /k7x=;« (6.5 g, 14 mmol) fc K7v> 

7 • 7KfP#> (1-4 mL, 28 mmol), 1 - . [ 3 - f/^T ^ 7) 7"n fcM - 3 

?Vk#7l^7V 5 K • S^ife (4.1 g, 21 mmol). 1 - 1 Kcdfv/^/ h !> T^/V • 
7XfP#) (3.3 g, 21 mmol) *3 «fc o n 3fc/K& (50 mL) SrJBV vt\ 2- [3, 5 — fcf 

iH-NMR (270 MHz, DMSOde) 8 (ppm): 0.99 (t, J = 7.3 Hz, 3H), 2.60 (q, J = 7.3 Hz, 
2H), 3.80 (s, 2H), 5.15 (s, 2H), 5.18 (s, 2H), 6.92 (s, 1H), 7.30-7.50 (m, 10H); 
APCI-MS (m/z): 469, 471 (M+H) + . 

(x@ 3) mmm 3i5©ig2t mm^ tt> ±jb-c# h tut 2 - c 3 , 5 - tr* 

Hyv?;vt^^) - 6 -7*n^t- 2 -x^7i^] Tir h t K7i? K (6.2 g, 13 
mmol) ^fes N, N' -^W^/l^M 5: ^V— JU (2.6 g, 16 mmol) ^=t^rf7 
t Kp77^ (50 mL) %m^X, 5- [3, 5 - tf 7 (^<^^/^^V) -6-7* 

-3H-1, 3, 4-t=3ff ^7^-2-^ 

7 (3.9 g, 59%) ^#fc 0 

iH-NMR (270 MHz, CDsOD) 8 (ppm): 1.01 (t, J = 7.3 Hz, 3H), 2.75 (q, J = 7.3 Hz, 
2H), 4.18 (s, 2H), 5.05 (s, 2H), 5.09 (s, 2H), 6.75 (s, 1H), 7.30-7.45 (m, 10H); 
APCI-MS (m/z): 493, 495 (M-H)\ 
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(184) mm« 3 1 7 MS 1 k NWtC Lt, J«*#Ml* s - J-3 . b 

(l.l g ,2.1mmo» KK* 9 * A (740 mg, B.4 

-d-*i)-^Ty n?tKn -2H-tf7^ (0.49 mL, 3.2 

_ J BnK = v _ 2 — -3H-1, 3, 4-**tvr/-* 



- 2 -xWx^;W ^W] - 3 - ( 2 - 1 Kn^r^^) - 3 H- 1 , 3 , 
4 _^hj.5?7>/- ; v- 2 -^"V (0.85 g, 75%) &#;/t„ 

xH-NMH (300 MHz, CDCls) 8 (ppm): 1.10 (t, J = 7.3 Hz, 3H) 2J6 (t J = 6.0 Hz 
1 Si 2 75 (a J = 7 3 Hz, 2H), 3.91-3.81 (m, 4H), 4.19 (s, 2H), 5 01 (s 2H), 5.08 (s, 
mi 111 (s 1H), 7 26-7.46 (m, 10H); APCI-MS (m/z): 539, 541 (M + H) + . 

CDS 6) *ttff 1 3 * PQ4KK: bT ±Wrt***g 5 " j 3 5 - £ 

^, H „ i 3 4 -t^t^^/V- 2 (850 mg, 1.6 mmol) *> 

r 3 ^ l%^J^tm (290 mg, 1.9 mmol), ( b P -•- * P 

^V!^ T ^T>A0D^ny F (120 mg, 0.16 mmol), KBfc^V^A -(1.5 g, 4.6 

_ 3 - -3H-i, s, 

2 (520 mg, 58%) £r#fc 0 

xH-NMR (300 MHz, CDCls) 8 (ppm): 1.08-1.17 (m, 3H) 2 71-2 1.81 2H) 3.52 (s, 
,ttV a«« o «n (m 5H) 3 96 (s 1H), 4.32-4.39 (m, 2H), 4.92 (s, 1H), 5.02 (s, 1H), 
S felH) 8 5 0 o"h) S 6 9 56 i, 0.5H), 6,0 (s, 0^78-6.90 On. IB). 7.09-7,2 
(m 1H) 7 26-7.46 Cm, 12H); APCI-MS (m/z): 567 (M+H) + . 

o_ (2 _tKP^^) -3H-1, 3, 2 ^ 

("52O mg, 0.92 mmol) ID**?***** (5 0 o/o wet 50 mg) **t*»~* 

(10 mL) Srfflwr, ftW 2 3 (320 mg,90%) *r#fc. 

XH-NMR (270 MHz, CDsOD) 8 (ppm) :l.09 (t, J = 7.8 Hz, 3H) 2.59 (q J = 7 .8 Hz 
(t J = 5 6 Hz 2H), 3.92 (s, 2H), 3.76 (s, 3H), 4.35 (t, J = 5.6 Hz, 2H) 6.39 
^i^^t^S. 7-27 (t, J - 8.1 Hz, 1H); APCI-MS (m/z): 387 <M + HK 

IMMMS 2 4] 
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5 _ {[2 -^/^-3, (3-t Kp^7iP/V) 

;V] tf-M -3- (2-;* b^^/k) -3H-1, 3, A-^T^^T^— A* 

-2 -Oris ({b^3 2 4) 

(Ig 1 ) ^MM 3 17 <7>X@ 1 t mMfc Ut, 3 2 3 ©I@ 3 T?#b^fe 5 

__ [ 3> (^^vvW-^v-O 2-x^;V7i^^f/V] - 

3H _' 1; 3> 4 — 3-dM+-^T^— /I/— 2 — (1.0 g, 2.1 mmol) #>£> N fi<M2> V 
? A (740 mg, 5.4 mmol). 2 -^n^xW ^vl^— 7Vl> (0.30 mL, 3.2 mmol) 
£5£OTT, N-^^f/^^T^ K (l5mL) ^V^T, 5- {[3, 5 — tT* (-< 
l^/l^W) - -3- (2-^b d rv^ 

^ ;V ) -3H-1, 3, 4-^^77^-2-*^ (0.82 g, 71%) £r#fc„ 

iH-NMR (270 MHz, CDC1 3 ) 5 (ppm) :1.09 (t, J = 7.5 Hz, 3H), 2.75 (q, J = 7.5 Hz, 
2H), 3.33 (s, 3H), 3.61 (t, J = 5.4 Hz, 2H), 3.83 (t, J = 5.4 Hz, 1H), 4.18 (s, 2H), 5.01 
(s, 2H), 5.07 (s, 2H), 6.56 (s, 1H), 7.31-7.46 (m, 10H); APCI-MS (m/z): 553, 555 
(M+H) + . 

(Ig 2) »J 1 OXg 3 t K LT, _h|BT*#fe^5- {[3, ("< 
WAs'ttS') - 6 2-^/K7;c~ ^] ^^"/W -3- (2-^b^rv- 
^^/l^) -3H-1, 3, 4-^-^rf-v ? Ty— ^— 2—^"^ (780 mg, 1.4 mmol) 
^ 2 - (3-tKn^7x^) -4, 4, 5, 5-ff7^f^-l, 3, 2 
-W^oyy (380 mg, 1.7 mmol). tr* ( MJ -o- M)/^7^ y) ^ 
v^AODv^ n y K (100 mg, 0.13 mmol). ^SHr^A (1.4 g, 4.3 mmol), 1, 2 
1> ^ ^ (20 mL) *3 ZXftifi. (4.0 mL), Srfli WC. 5 - { [ 3 , 5 - (-< 

^/Kt^rvO -2-^^-/^-6- (3-tFn^77^) !7 
_3_( 2 _^ ^^f;^)-3H-l, 3, 4-tW7^-2-t^ (730 

mg, 91%) SrSfcfco 

iH-NMR (270 MHz, CDCls) 8 (ppm) :1.12 (t, J = 7.5 Hz, 3H), 2.56-2.84 (m, 2H), 
3 41 (s, 3H), 3.53-4.00 (m, 6H), 4.92 (s, 2H), 5.05 (s, 2H), 6.55-6.56 (m, 1H), 6.56 (s, 
1H), 6.69 (br s 1H), 6.73-6.77 (m, 1H), 6.81-6.85 Cm, 1H), 7.31-7.46 (m, 11H); 
APCI-MS (m/z): 567 (M+H) + . 

(x©3) mmm 309 ©ig4 t mmK lt, ±ia-c#fe^ 5 - ic 3 , 5 - tr* 

(^i/v^l^^) -2-^^-6- (3-tKn^7x^) 
/u} _ 3 _ -3H-1, 3, 4-^fi?7^V-2-t 

^ (730 mg, 1.3 mmol) 10%^° 7 (50% wet., 50 mg) *5£t)*@»^ 

^/V (10 mL) Sr/BW^ ft^i3 2 4 (360 mg, 71%) «r#fc„ 

iH-NMR (270 MHz, CDGls) 8 (ppm) :1.04 (t, J = 7.3 Hz, 3H), 2.59 (q, J = 7.3 Hz, 
2H) 3 33 (s, 3H), 3.58 (t, J = 5.1 Hz, 2H), 3.61 (s, 2H), 3.75 (t, J = 5.1 Hz, 2H), 6.38 
(s, 1H), 6.58-6.61 (m, 2H), 6.70-6.74 (m, 1H), 7.15 (t, J = 7.8 Hz, 1H); APCI-MS 
(m/z): 387 (M+H) + . 

imfom 325] 
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HJfeMl 1 3t#btlf'ft^ftl 1 3 (33.2 mg, 0.105 mmol) Sr^nn;**:/ 
(4 mL) \Z.W$ U ^>^"7 n u 7^/1/ ^ — h (0.100 mL, 1.05 mmol). 4 — ^-JVT 
^ J t°y^y (18.3 mg, 0.150 mmol) *5 h JJ ^A-T 5 > (0.100 mL, 0.720 
mmol) g^5B#M«# Lfc,, SJ£^W-7KSr*0*.T, ^x^;kT'tt 

j»U ^^ffTX^bfCo #&Hfca^^St^®^ Y^77^— (n 

^-^^/gtB$^^=2/l) ^TfiSSSU {^3 2 5 (31.6 mg, 65%) £r#fc D 

iH-NMR (300 MHz, CDC1 3 ) 5 (ppm): 1.11 (t, J = 7.1 Hz, 3H), 1.18 (t, J = 7.5 Hz, 
3H), 1.41 (t, J = 7.1 Hz, 3H), 2.70 (q, J = 7.5 Hz, 2H), 2.76-2.88 (m, 2H), 3.31 (s, 
3H)', 3.25-3.45 Cm, 6H), 4.03 (q, J = 7.1 Hz, 2H), 4.34 (q, J = 7.1 Hz, 2H), 6.97 (s, 
1H), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H); APCI-MS (m/z): 461 (M+H) + . 

[»J3 2 6] 

x 5_tf^ (Z?^=5-;V%/V/^-i — 4— xsf-jV— 3— [2— (2— ?< h 

ef-'sy^h*^) ^)V\ - 2 -7 ^—JV^ls-H V (ft^fe3 2 6) 

(Ig 1 ) 113 -vnibtht'^m 113 (35.0 mg, 0.111 mmol) Srv 5 ^ n u 

(4mL) m*#U N, N-^W^'f^'P'J K (0.100 mL, 0.369 
mmol) *5,fctM -i?*^fi'7 5 7 t o y^y (54.0 mg, 0.442 mmol) StfJUfcTx Sffl 

=1/1) KLTfEKU ^^3 2 6 (44.0 mg, 86%) £r#fc 0 

iH-NMR (300 MHz, CDCla) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.46 (brs, 3H), 2.66 (q, 
J = 7 5 Hz, 2H), 2.74 (brs, 3H), 2.75-2.85 (m, 2H), 3.03 (brs, 3H), 3.12 (brs, 3H), 
3.31 (s, 3H), 3.27-3.45 (m, 6H), 6.93 (s, 1H), 7.15-7.40 (m, 5H); APCI-MS (m/z): 
459 (M+H) + . 

[»3 2 7] 

4-31^-3- [2- (2-^ hdp-i^^b^^) ^;V] -5- (4— 
3 2 7)' 

HJ£$I 113 -&&htlft{k&& 113 (33.1 mg, 0.105 mmol) Srv 5 ^ n n 7 9 V 
(2mL) fcSBHU (139 mg, 0.858 mmol) 

T18R#WI8£#bfco O V^T* 4 — ^ ^ t°^< 7 v 5 ^ (0.200 mL, 1.80 mmol) ^J0^"C N 
^a-e$b^5H#^#Lfc 0 S^^^TK^P^T, ftRxf/VtttWU. * 

y-7^=9/l) ^-C»iftU ffc3^3 2 7 (12.9 mg, 28%) &#fc„ 
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iH-NMR (300 MHz, CDC1 3 ) 8 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 1.80-1.96 (m, 2H), 
2 15-2 25 (m, 5H), 2.58 (q, J = 7.3 Hz, 2H), 2.68-2.80 (m, 2H), 3.02-3.16 (m, 2H), 
3.32 (s, 3H), 3.27-3.44 (m, 8H), 6.47 (s, 1H), 7.11-7.23 (m, 2H), 7.25-7.40 (m, 3H); 
APCI-MS (m/z): 443 (M+H) + . 

mmm 328] 

1, 5 -tf* (Tir^vl^^) -4-^^/V-3- [2- (2-^ h*Z/^h*is) 
=c*f-jv\ - 2-7 ^—/^^^ (ft^*3 2 8) 

Ulil l S-Z&btlltit&Wl 1 3 (32.1 mg, 0.101 mmol) ^^nn^/l/A (l 
mL) M?§$$U mTkmWt (0.020 mL, 0.21 mmol) *3<fctM -v^ ^ 7 t°y v> 

^ (32 1 mg, 0.260 mmol) SrJP^LT, £»^18B#IWii#Lfc 0 R*3ft^4fe»t*«rlP*. 
T> ^ixf/vtfiUJlfc, WWB*te?Hift^by ^A7K«S9t-C*^l-fe«s 
»MJ^A«U iI^il±T^g*tfc„ #bftfc»ifc&#WS^n"^ 
(^^ty/g||fexf/l/=2/l) tCTftMU ftl^*>3 2 8 (40.7 mg, 

100%) £T#fco 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 1.80 (s, 3H), 2.34 (s, 
3H) 2 64 (q, J = 7.5 Hz, 2H), 2.76-2.87 (m, 2H), 3.31 (s, 3H), 3.27-3.42 (m, 6H), 
6.78 (s, 1H), 7.12-7.20 (m, 2H), 7.30-7.42 (m, 3H); APCI-MS (m/z): 401 (M+HK 

WJ3 2 9] 

2-^^-3, 5-i?tKo^-6- (5-7s=;l'-'l, 
2 f /u) 7 cnWl^SM ^ (fl^W 3 3 0) 

(XfMl) 3 — ^-^ry^^f-^^^^M20 mL, 0.13 mol) ^ Y;V=c^ (lOOjnL) \Z. 
mm L h 1 ; =^^T 5 ^ (28 mL, 0.20 mol) fciWnnM'^ W7 ^ (24 
mL, 0.19 mol) ZMzlXMUX* 4 R#RB8*# Ub,£^»^4fcK'^i*->' (200 mL) *3 

it* o 5 moi/L ^tK*^- b y * A 7 x^«Anx.-c. — ^f-^-e 3 mtttts bfc 0 

^f7t (100 mL) £$»»U ^^"78°C^ T7£*P Lfc 0 fcfcfrLfcS* 

^ 2.0 mol/L yf)^^y/nfcWT5 FWb7t Kn77« (78 mL, 
0 16 mol) M*:T N -78 0 C"e 1 t$lfflS&# bfc^U ^v"7 ^ (18 mL, 

0 14 mol) ^q^T,-78°CT^b^8B#^*#Lfc 0 H^^^^f-^ (200 mL) 
feJ;t>*zkttIx.T, ^U-^T*3H]ttffibfc 0 WHDf &-£fcH2:T 0.5 mol/L m.Wt7^m 
thy # AxKt§SK*3 itr^fn*^ h D ^7K«*t"tfHBft«tei^U MtK«-t- h y t? 
A-e^Lfc^ «SSE«r«ffT"CW* U l-^b^v—l, 3-tf^ (MJ^^ 
>>P ^vO ^^r-y— 1 , 3 - (41 g, 100%) <H#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 0.17 (s, 9H), 0.24 (s, 9H), 0.94 (t, J = 7.1 Hz, 
3H), 1.29 (t, J = 6.5 Hz, 3H), 2.07 (dq, J = 6.8, 7.1 Hz, 2H), 3.73 (q, J = 6.5 Hz, 2H), 
3.86 (s, 1H), 4.85 (t, J = 6.8 Hz, 1H). 

(Xfl 20 3 —Hr*c V^y? >-~g£v^ f-J^ (11 mL, 75 mmol) Irv 5 ^ n n * $ 1/ 
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(100 mL) \-mm U 0°C* XfiiM b;fc 0 # b *Lfc$§?£fc*frfb 2 - ^ n n - 1 , 

3 ^vW 5 ]) V A (14 g, 83 mmol) *5 £Z£ h V ^^/^T ^ > (31 mL, 
0 23mol) Ml*LT, ^MT* 4^^#Ufc 0 HJ^I^^-^I^ (200 mL) *3«fc 

T>^7kf«-c!iii^»u m^mm-rhv^^xnm^f^ mm^M0£Txm^\^ 

tJltWcMi/ 1 ; *W7^^ n^>^^7^f- (^^^/^SS^/^2/1) 
^TftM U - 2 , 3 - v 5 ^ isrMS?* f-As (4.7 g, 40%) £r#fc 0 

iH-NMR (270 MHz, CDCla) 8 (ppm): 3.78 (s, 6H), 6.05 (s, 2H). 

(XH 3) JtfaT^bttf^V^ - 2 , 3 - v^^X^vM fvl" (4.6 g, 30 mmol) £ 
l-^y^iy- l, 3-« (MM^VV-^n^) ^=3rf— 1, 3-v 5 ^^ (13 g, 
41 mmol) L N 1.5 B#^3*# bfc, HJ^M^^^^ / ->V (100 mL) *3 

j^^wtr^-^ (5.4 g) ^px.-c, m^xis h\^2^mmw^ a Rfom-e? 
mz.**Mx-x, mm^f-^x smmm^o mmm^^x^^m^mt-r 
hv $j»7kMWixim®imifru mMm-rv v ^^xtmi^r^ mm^mmrxm 

*Lfc 0 nhfhf^m&^^> (50 mL) UfPfaV-i/gyU 3 -J^vl'- 

4 f 6 Kp^- 2 - (^ h ^vot/zl^^^ ^cS#@M ^M3.2 g, 40%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.06 (t, J = 7.5 Hz, 3H), 2.61 (q, J = 7.5 Hz, 
2H), 3.71 (s, 3H), 3.85 (s, 3H), 3.95 (s, 2H), 6.35 (s, 1H); APCPMS (m/z): 269 
(M+H)+. 

(Ig4) ±mxn^^3-^/^-4=, 6-v ? tKn^r^-2- (t< h^v^/V 
T^/I/^^VU) ^cSW^ fM2.0 g, 7.5 mmol) £rTi? h ^ (50 mL) fcW-M U $t 
y A (5.0 g, 36 mmol) ^itf^PP^ ^/Wx: — =r >V (2.5 mL, 33 

mmol) SriPfcT, 60 o C"e 4 H#P«#b;fo„ ^^^^tK^B^T, ^o*^ 

m; ^ Kxmm^tzM, mm^m&Txm^^o nhfittm&^^^^f^^^ 

? Ti^ hf'v? 4— (^3cy->/mM^^=9/l) fcTJltSiU 3-^^VV-2- (J 
h ^) - 4 , 6 - \f * (^ b b ^ v0 gcS#^ g, 

61%) £r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.47 (s, 6H), 3.68 (s, 3H), 3.70 (s, 2H), 3.86 (s, 3H), 5.14 (s, 2H), 5.20 (s, 2H), 
6.88 (s, 1H). 

(Xfl5) XfBXitfetWt 3 -=c=f-;V— 2 — (^ b ;Vi$—;V * -A, 6 

— tT^ b^v^ b^vO felf^fMl.lg, 3.0mmoD (3 mL) 

U 4.0mol/L im.ihV^^^nW. (15 mL, 60 mmol) SrJB^T. 60 o C"e 30 
0#^*#Lfeo fcjfcm&mz7k& 6.0 mol/L ^^rJPx.T N pH^Sr 3 ^i^L 

^Sr^cJET-e©* L. 2- (#/l^^v^^) -3-^^-/1—4, 6 - If* 
U b^v^ b^vO gcSWBI (0.91 g, 94%) &#fco 
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iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.5 Hz, 3H), 2.77 (q, J = 7.5 Hz, 
2H), 3.49 (s, 3H), 3.52 (s, 3H), 3.95 (s, 2H), 5.24 (s, 2H), 5.26 (s, 2H), 6.96 (s, 1H). 

(Ig6) Ji|B-e#fe^fc2- (^/U^^^f-M -3-^/W-4, 6-\fX (7 
SJB.^Sft (0.38 g, 1.2 mmol) & WV=^ (20 mL) .fcflS#PU 
IfrU (0 20 mL, 2.1 mmol) SrJP^T, 100°C^? 4 B#^«# bfc D ^^#/^ 7 K^tI 

v 5 ^/^— ^/v-e 3 mtttH bfc D mmm&&ip^mnmk~r v y * a* 
rim.*** (20 mD ^#u#6>^«ssi^by h^v-K (0.22 

g 4 2 mmol) ^JB^T, ii&T?7^Ufc. ^^I^Klzk&JtlfcfcliU SfcSfe^ 
^^^^^ _ 4> 6 _if^ f^v^ b^vO (0.52 g, 100%) «r# 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 3.49 (s, 3H), 3.52 (s, 3H), 3.72 (s, 3H), 3.96 (s, 2H), 5.24 (s, 2H), 5.26 (s, 2H), 
6.96 (s, 1H). 

(Ig7) »(4 8©Igl i»LT, _Lf3^#^tLfc 3 -^^-2- (7 
f jvif^)V^ - 4 , 6 - tr* (7 b Y *r V) (150 mg, 0.42 

mmol) 1 - [ 3 - (v^ 5 7) tM - 3 -^7t^7/^v^ 5 

(90 mg, 0.67 mmol), 1 -t Kp^^ h V T-J->V • 7XfP#» (120 mg, 
0 63 mmol), h V'^^T 5 ^ (0.1 mL, 0.72 mmol), a-7U7t f7^;y • 

(110 mg, 0.63 mmol) SrfflVvC, 2-^/1—3, 5-^* (7 
.y) _ 6 _ ( 2 - ^ y - 2 - 7 a ^)V^^-JV$> M 7 =c ^/i^gM ^VV (120 

mg, 41%) £r#fc„ 

IH-NMR (270 MHz, CDCls) 8 (ppm): 1.07 (t, J = 7.3 Hz, 3H), 2.62 (q, J = 7.3 Hz, 
2H) 3 49 (s, 6H), 3.71 (s, 3H), 3.84 (s, 2H), 4.95 (d, J = 4.6 Hz, 2H), 5.17 (s, 2H), 
5.21 (s, 2H), 6.92 (s, 1H), 7.23-7.25 (m, 1H), 7.46-7.52 (m, 2H), 7.58-7.64 (m, 1H), 
7.97-8.01 (m, 2H). 

OM8) Ji|B-e#bHfc2-^^-3, 5-« (7 b^T* b^) - 6- (2 
_^-^y_ 2 — ^cncs/^a^/^/W^W yx^/^^f/l' (90 mg, 0.25 
mmol) pp^^ (3.0 mL) fc$g#U h y ^f^T 5 ^ (0.15 mL, 1.1 

mmol) b y 7 a^/l'** 7 ^ (140 mg, 0.53 mmol) *3 £W£ 5 * (63 mg, 0.50 
mmol) fcJPR)tfll!*.T\ *Pf^5fDTT\ 30 ^WHt#bfc 0 »S»lc«»f b 

^D-7f^77^- (g^^^/W^^f"^ = 1/4—1/1) ^TSMU 2-^^/1^—3, 
5 -If* (7; b^T! b^) -6- (5-7^=-^$-*y-y*— ^~ 7^ 
-jv^m.*^)^ (4mg, 7%) =£r#fc 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.68 (q, J = 7.3 Hz, 
2H), 3.41 (s, 3H), 3.51 (s, 3H), 3.57 (s, 3H), 3.75 (s, 2H), 5.12 (s, 2H), 5.25 (s, 2H), 
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6.97 (s, 1H), 7.31-7.43 (m, 3H), 7.46 (s, 1H), 7.67-7.64 (m, 2H). 

dg9) mmm i ©ig4 1 mmz tt, ±.m-?nt>n% 2 - ^/v- 3 , 5 - tr 

^ fs^iO* b^rf) -6- (5-^^=/V^-#'f"> ?1 -^-2 i/V) 7x^S 

g^?yl> (7 mg, 0.016 mmol) ^b, * 9 S — ^ (2.0 mL) *3j;tj«4 mol/L^bTk* 
1; (1.0 mL) &fflV^T, fc-£4&3 3 0 (3mg, 71%) Sr#fc D 

iH-NMR (270 MHz, CD 3 OD) 8 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.66 (q, J = 7.3 Hz, 
2H), 3.64 (s, 3H), 4.23 (s, 2H), 6.54 (s, 1H), 7.55-7.45 (m, 3H), 7.76-7.80 (m, 2H), 
7.92 (s, 1H); APCI-MS m/z 352 (M-H)". 

immm's 30] 

5 _ [2 - (2, 3-v?t Kn^P^v') ^f^] -6-^^-4- (6- 
^ ^ ! -y#-/>- >- 3 — f A") ^^>-- 1 , 3 - v^-A- (-ffc^lfe 3 

2 9) 

(Xmi) 7 3©lS3tft& , Jlfc2-^a*-3- {2- 1(2, 2-v^ 

^V^-l, 3-v J ^-^y^^-4--^/V) y h^r^] J^/W -4-^^/1^-1,^5 
b=3rv-^ h^vO (390 mg, 0.84 mmol) trrf7t ^077^ 

(10 mL) U -78°C«Lf^^, 1.5 mol^n-7^!Jf ")^©T f7t 

Fn7yyM (1.0 mL, 1.5 mmol) £MTb7c 0 #b^^#3£-78°C-e 30 
WiW Lfc^K 2 - SrZs^ZsXTJVft K (130 mg, 0.8 mmol) , 5: 

iru 30 ^ra«#ufc„ s^a^^^i^j^r^^^^ATKsmsrAP 

tLT, @1^^--C2@tttfciL-fc 0 ^S^^T^M^h 1 ; ^AtK^T^ 
^TKift^by !>^T^iU «i*ll- (6- {2- [(2, 2- 
v^^/P— 1 , 3 -^77^-4-^^) ;* b^V] ^fvW - 5 -ic^/v- 2, 
4 _ tf ^ fdrv-^ b^ri/) :7^~/V) -1- ( 3 — — 4 — ^ h ^5^7* 
~/^) ^^/-/^#/c 0 *fe^l--(6-.{2- C(2, 2-v^^/f-l, 
^y^y_ 4 -^;U) ^ K^iX] J^vW -5-^^-/^-2, 4 - If* (^-h^V 

^ b^f) T^^/v) -1- (3-7;u^n-4-^ h^7x=;u) 
^ppq^^y (10 mL) \z&ffi Ls — ^ n V ? •*> (160 mg, 0.43 mmol) 

^o-7b^77^f- (@^^^^/W^^f-^=l/4~l/l) iC-CfllfKU 6- {2- [(2, 
2— S?^^/W-l, 3-^77^-4-^/^) ^ J-^vW - 5 -^-FvV 

-2, "4 — tf^ b^rv^ b^rvO 7 ct^/V= 3 — 7 JV-frn - 4 - 7* b ^ — 

; v=fr b (210 mg, 46%) Sr#/t 0 

iH-NMR (300 MHz , CDCla) 8 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 1.33 (s, 3H), 1.38 (s, 
3H), 2.68 (q, J = 7.3 Hz, 2H), 2.73 (dd, J = 8.8, 6.8 Hz, 2H), 3.25 (s, 3H), 3.30 (dd, J 
= 9.9, 5.9 Hz, 1H), 3.40 (dd, J = 9.9, 5.9 Hz, 1H), 3.51 (s, 3H), 3.47-3.51 (m, 2H), 
3.61 (dd, J = 8.3, 6.6 Hz, 1H), 3.94 (s, 3H), 3.97 (dd, J = 8.3, 6.6 Hz, 1H), 4.13 (m, 
1H), 4.97 (s, 2H), 5.23 (s, 2H), 6.84 (s, 1H), 6.95 (t, J = 8.3 Hz, 1H), 7.57-7.61 (m, 
2H). 
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(Xg2) _h|BT?#b^6- {2- [(2, 2-v^^/V-l, 3-v^=¥y^- 
4 _^) ^ j.^] ^^-/W -5-^9W-2, 4-fcT* h^v^ h*is) -7 
^~;l,= 3—7/V$-v — A — ^ f^^x^^^fy (80 mg, 0.15 mmol) 

(2.0 mL) fc:$g$¥U t K7 v 5 ^ ' Tkfn^ (0.02 mL, 0.41 mmol) ^B^T, 

;^7^P^h^77^ - ^ y -;W^ p n *;^A=l/15~l/9) ^TftMb, 3 
-{2- [(2, 3-^77^-4-^^) ^ b^V] 

-4-cc^/k-2- (6-^ b^-lH-'f^/ 4 - /^-3— f/l") -1, 5 — tf 
^ (p< l-^^ b^vO (60 mg, 75%) £r#7c 0 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 1.29 (s, 3H), 1.33 (s, 
3H) 2 74 (q, J = 7.3 Hz, 2H), 3.17 (s, 3H), 3.53 (s, 3H), 3.84 (s, 3H), 3.00-4.00 (m, 
8H)', 4.04 (m, 1H), 4.92 (s, 2H), 5.25 (s, 2H), 6.73-6.76 (m, 2H), 6.92 (s, 1H), 7.24 (d, 
J = 9.4 Hz, 1H). 

(Ig 3) 1 ©Ig4 i ^Itt tT, ±fS-t?#^^63- {2- [(2, 2-v 5 

(6-^^-iH-^fy^/^-3 — f/v) -1, 0<l^50<b<¥. 
v") -<^ifV (60 mg, 0.11 mmol) ^6>s ^ * / — ^ (2.0 mL) .33 £ XT 4mol7L S^/K 
^ (D1> 4-^tyiI '(l.0mL) ^fflV^, «3 2 9 (28 mg, 63%) £r# 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.10 (t, J = 7.7 Hz, 3H), 2.61-2.67 (m, 4H), 
3 13 (dd, J = 6.5, 4.9 Hz, 2H), 3.29-3.39 (m, 4H), 3.51 (m, 1H), 3.83 (s, 3H), 6.34 (s, 
1H), 6.74 (dd, J = 8.9, 1.9 Hz, 1H), 6.91 (d, J = 1.9 Hz, 1H), 7.27 (d, J = 8.9 Hz, 
1H)': APCI-MS m/z 403 (M+H) + 

t t-ttf t§ hs P 9o 7T$v-m&m&m\t£t*&$mz 
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1. -JKsSCO 




(I) 



©flEKT/i>^-/K Wfet> b < tt^©^^ a t/^/k b < ti^ftifc©© 
tr;^ y ^ /k b < gmt> b < y 

-/K*ifet> b< li»©77^Klt^ b< tt#lt©T y — /WJX/utIwK 
ttt>L<ft#»S*i£ -CONR^R 8 (5*^ R7*5«fO«R8fil^-«^«S^ 

r/^/Kiftt'u < mm^mikT^ /^/Kftt b < «#«m<^r y -/k 
tt^b<i^tM*fis »m^b<fi#gtoT^/^= 3 r/K em^b<«# 
em^m^mT/^/^fc^Bm^ b< {i#am^rn^/v^*i-7j\ ^/c^r^r 8 
^itt 5 g*!^ t -i t ^ o r tt ^ b< i^m^mmmm^m-r^) . 

— NR 9 R 10 D&4\ R9*5it^R 10 f*IWI— *fcttMftoT, 7K*^s tt'bt<{4#f 

g$|<D n T^/K Btfefc b < f^t^O«7/W^ / >f B&fc'b < te^K 

b< ft#fto!*I7;^;b b< tt#It©7P^Hfctt 

-CONRnR 12 (^1^ Rii^J;im i2 ^^tt^ttffBR 7 ^i^R 8 <klRia^fc5) Sr^t" 

girTT^-r^] ^fcte-OR* 3 R^iigtt u< (4#It©l£t7;V^;K g 

b < ^#ffim©fsmr/K7-^/K gmt> b < te^gm<^«T^# y ^ /k em 

% b < tt#tt©7 y -/k em^ b < f^gm^itm^Ss wWhh b < tt#tt© 

mt> b< ii#ft©fit7/^=/v> g&fc b< i4#i»©7 y -/u^fcttemt b 
< tt^tnosits (fcfc ug#t> b < te#em<^ y y /^i&< ) u 

gmt> b < mm&<D{&mT/i-y^^ gm^ b < \mm%(o\mKr ^ / ^vk m 
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f t% i< fl^f i©T !) -;^;^^/K ^/w^e-f/K ^/v^r^.-Y/K Wfefc 

R^itm 6 ^— ^fcttSftoT, 7K»^ tKn^X /nh^>\ ^TA 

n N g^bO^gm^MS^T/^/K tt%t<ti#It©«T;^^/K « 

gk^r y ttt l < mm^r v -/k gmt> b < te#gm<^* 

gg£ (^fcbgm^ b< ^#g^t: 0 ^y*y /V^rl^O ^ gmt> b< {^gm^fgrn 

m^mmm£fr%m%^?Mftt b-c^i-§Hs P 9o^ 7 % v -m&mmmm 0 
2. — as^co 




cec^ n> rk r\ r\ r 4 > n 5 &£TfR^^th^thmmtw\m^&&) x*m&fa% 

3. R^tKMC^S tFn^, ^TA = ^p^X tit 

b< f^gm^'fS^T/vdf/K Itfe.t<&»©ti7;^=/K gm^b<» 

#iwar/v^^ g&fc b < n^w^^y? u t/i^/k g&*> b < »#g 
m-k b< mm^mmnr^^ gm& b< ii#tt©r u -/k B&fc b< r± 

#»ry^;^^/K -CONR 7 R 8 (5£*K R 7 :£J;Tj«R8te^n^l!u1E£R 
mx*&Z>) ~£fa±-NR 9 R 10 (Stf^ R9*5J;tKR 10 f«^ntirfBi:IIia-efe^) 

g&fc b < te^g^fSif&T/t^ dr v-#/WwW b < tt^fi&tf^^g&TA' 

^f7K ffim^ b< ^t^7P-/K -CONR 7 R 8 (5^, B?3S £X*R*ittfr : €fr 

Mmtmmx&z) ^tm-nr^ o£<k Rm^xm^n^fh^thmmtmmx^ 
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5. R2^,sg^% b < fi^t^r y fcfi»m^ l < mm^^wmmm 
s^efc^>fs*<^fsia 1 ~ 4'(Dv^-f^^-fa«4^Hsp907T 5 y — 

*<7)Hsp907 T 5 v —m&wwMMo 

£>Hsp90 SflMftJo 
9. Bfi&fr&m^ t Kn^^^fi^ny^-C&SWf*©^ 1 — 8 tfXDVvf 

tb^^iB«oHsp9o^r ^ y — sentia*?flo 

3ft^<DfSIS 1-9 <Z)V^^^fS«(Z)Hsp90^T 5 y — g&Wa*8lo 

11. R3 S 'R^itnt^^m^^fcsw^tofKH i - 8 <D\,^~rhfrfcmm<v 
Hsp9o^ r 5: y — g&WB*aio 

12. — JK^OA). 




(IA) 



stats (fr.fcb«m%b<«#ffm»fc°^^y^^i^o «u 

S^ti b < te#gm<£>f«T/i^-/K b < (i^ItoilT/^* / * 

% b < \%^wWk<D&.T7v*)VT % / ^/^^/K emt> b < e^Ift©^i7^ 

b< &#It©liI*/^=/K tft> u< fi^lft077/^*fclilSlt) b 
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(l)nA^o-Cfe5i:#, 

#/W^>f7K -CONHCHa. -CON(CH 3 k -CONHCH 2 Ph (5£4b 
PhteV^/vSriHO > -CH(OCH 3 )Ph (5£ffb PhteitfffB^Pii^feS) s ^ 

b< ^#g^y°n^- l-^^-l — T /v&r*U 

ria^s^^/k b Kn^, y h^v\ ^/i^^riA y h^v-^/M^/K # 
/W^^E-f/K -CONHCHs, -GON(CH 3 ) 2 , -CONHCH 2 Ph PhtoJ 

' 

R6A(i^a^^§r^U 
(2)nA^l~5©lt"Cfc5'it> 

/ /K' eifet> b < m$W&<D&MT/l'^ =3r^/^=/K Blfet> b < 
gm^T y — /K g^rt> b < fj:#tf©7 n J 7K K^t> b < J±#tfife©lfc*« 

7i/*c7K gm^bO^gm^Mi^ -CONRTR8 R?** £tm 8 te 

^^etLBufB^IWia^fc^) s — NR 9 R 10 (5£>P\ R 9 *3J:i^R 10 ^tb^tbHiilB^ 
PlgtrfeS) l£fcte-OR 13 (5£4b R 13 f»IBi:|Kia^fe§) R 6A »tK* 

m ^ AP ^y v v-ry s ~M=b f tt> t< n^tt©fat7^dr;b 

b<k#gm^^r/v^^/K g^%b<^*m^«r/v^^/K gm% 

L<ii#II«7;V3^^ tttL,<f^tt©^n7;^b gm& 

b < fi#it©fi»7/i/* y /k r 5: y N f&l&T ^^^7 =• y „ «r;^ 
/KT^y, ^/^^^ tit K ft^ttofiI7;i'3^y^/^=^ g^ 
t> b < ti^tt©7 y -/i^^ >\ gmt> b < (t#m«7 y ~/k gm& b < 
^^g^(D^*^S (fcf£bg4^%b<«#gm©b^yy/^i^o , gmt> 
b< n#tt©7 ^/^/^fc(«mt> b< \%ikW8k<owtkwr >v*r>v-&m.-t 

(i) R 3A & X tKR 5A #s 4 y ~? * tVK' fe^^ 

-295- 



WO 2005/063222 PCT/JP2004/019742 

R 6A h7fc*J^^ T? it & < > 
(ii) R 3A *5 =t tm 5A ;£$ ^ 

R6Afi7K*M^-s Zfme* xf;i/ N l-t Kn^f/K 1- 

-(CH 2 )nAR 1A te t Kn^rW ^-^33 it52-^Pn7P bltfUS 
(iv) R4A*5 J;0R 6 A^7R*jmT--lrfe "9 N R3 A ^^SM^fcteT^^l^& t> „ 3>oR5A 

R3A N R4A £ tm 6 A^7fc^ig^-C & 19 , J^-OR^ ^ ^Vl^ fe 3 £ # . 

-(CH 2 )nAR 1A «2- (TtW^Z) T'n tW*3j;-a ? 2- (ifil7^*7 
-(CH 2 )nAR 1A ten-^^^-m& < , 

(vi) r 3 a*5 j; xm^^m^-? h x> > R 5A ^s ^ ^/v-e & t9 N fr^w-m^jv-tz & s 

- (CH 2 )nAR 1A ten - Zf n & < , 

(via) R 3A #V ^WCfc t> s R 4A *3 XXm^^mm^X-h "0 N ^oRsa^ 4 - y 

-(CH 2 )nAR 1A «-(CH 2 ) 3 CH=CH 2 *3 <£ t>WCH 2 ) 5 CH=CH 2 /^ bS^S 
(viii)R 3 \ R 4A . R^^t^R^TK^M^tffc^x ^o-(CH 2 )nAR 1A ^ 

R2Afi N 2, 4 - 1 Kn ^rv'- 6 -^yf ;U7 x^/i/^ii^ < , 

R2 A «, 4, 6-v?.(t^x^) M)7y^-2-^;^ < t(j!3, 6-v> 
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(x)R 3A , R*A*3«ttmBA*S7K*W : f"efc5x R 6A /$M b^V"eS)l9, - (CH2>nAR 1A 

R2 A «, 7 — t Fn^>-4-t^y-4H- 1 -- <yy , t°7 3 — -f 71^*5 J; 
156-^ 2 2 H- 1 — <y-/\£y^- 8 — f/U^bl 

13. R2 A ^gm^.b< r±*flH*o7*=/^T?*>s»*©ttBB 12 ib«o^<^^ 

14. R2 A ^«#lt> b < [j:#ft©7 y /l/-efe§ft^<Dt5ffl 12 fBft^-O-if i/m 

15. R3 A *5j:OT5A^^i-^f C ^^oT. 7kmm^, w&h v < tz&m&vi&Wc. 

fctt*lfefeL< tt*«*©«*S|^^^/^*>5»3ft<OffiiH 12 ~ 14 ©V^i"H 

16. R 3A . R 4A *5 J;U i R 5A ^7K*^-T?fe5lt^^)$'£llI 12 ~ 14 <D\,^M^WM 

18. fjf^OfEffl 12 ~ 17 ©V^-rH^^IB«^^^^fl^#:*fc^^eo^S^ 

19. mutco^m 12 ~ 17 ©v^^^^iB^^^^^fi^^^fcfi-^o^a^ 

20. stroma 12 ~ 17 ©v^T^^jciaifc©^^ ^fi^^^fcfi^e^^a^ 

7^^S6 SC^I^T 5161 (Hsp90 client protein) *S H-^i" 5 ^<£>^£'Jo 

21. ft^fSIS 12 ~ 17 C0V^T^t^^iaSC»^<^^f|##:^fc{i^:O^a^ 
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22. ff|3fc<£>S£H 12 ~ 17 m^ft^-lB^O^^if^^tf&ti U< f«<D^n 

23. »3fc©ttffl 12 ~ 17 ©V^i*^^IB4ft©^<V^^^ 1 b'b<f±-€:©7 p n 

24. IMPISH 12 ~ 17 (Z)V^-f^^-IB^(D^<^^^^^% b< li-tO'/o 
y ^_ g Q J= f c fiHsp90 ^T^y^-S&® ^^-o-i" (Hsp90 client protein) 

25. ft*<^f£ffl 12 ~ 17 ©V^tL^^fBicCD-O-if ^^f*% b< {«<Z)^n 

26. — «5£<0 




(I) 



M^4t5"^#tit5t - hi/ a -/^^°n^^^90 (Hsp90) 5 P — 
27. — *«C0 




(") 



(5£tfi v n. RK R\ R 3 s R 4 ^ R 5 *5 .fctf R^^ft^ftituSei: ^iT$>5) T^&ft 

tfSt- b^g y^^n^-f ^90 (Hsp90) 77^^S6S?:Pitt5m 
28. »^:©*Sffl 12 ~ 17 <D\^irti*^tm.<D^is^^mmi$h b< 
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Hsp9o ~7t % v — ge&Eft-^s^ifeo 

29. ff|3fc©4£ffl 12 ~ 17 ©V^-f^^^lB^^^^^^fr^fc^O^a^ 
^j^fF^$tL6^^*Sr^i~Sr t?r#^i:i-5 Hsp90 7t5 VS&^m 

30. f&jfc<£>$£ffl .12 ~ 17 ©V^ftfl^fBtt^^^^SMfcfc b< te^tf^.n 

Hsp90 7 7 5 M^a^fcfi Hsp90 77? P^Set^MtSiei (Hsp90 
client protein) tfSgl-^S^©^^^ 

31. ft^^tsia 12 ~ 17 <D^irfh^zmm(D^<^>mm^fM^:(Dmm^ 

mzWmi$tiZM<D^A%& J ^~r%Zk%:¥fMk1rZ> Hs P 90 77?y-IfiI* 
7t « Hsp90 77?U — ^ K § 3 & SC (Hsp90 client protein) M 3 

32. ff*(Df£ia 12 ~ 17 (7)V^-rt^^^-Ia*»- ;i >'^^^ 1 b b< te-^rO^n 

33. w^tsis 12 ~ 17 (Dv^irnfr^mm^^^^w^fctifcn^cDMm^ 

34. t — h is a y ^ ^90 (Hsp90) 77?!i e«PJ.*£iJ^$^tOfc£> 
<D— )t«(I) 




(5£eK n. Ri N R 2 N R3 n R\ R5&£X$,RSfe^th^tlwimkmmX*hZ>) x-m^ti 
35. t-f^g^ 7n >-90 (Hsp90) 7 7 ^ -® &KPJ.«lJ^^fc^ 
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(I) 



(5£cK n, RK R 2 . R 3 > R 4 s R 5 *5£t5 R 6 ttti^ftffmk^Hk-Z&Z) "C^^tt 
36 Hsp90 77^ sefltia«iS!lOj!Bt©/tfe©»^©«Sffl 12 ~ 17 <Z>VV-f 

37. Hsp90 77^ !l -geiia^Oliafi©^*®**^ 12 ~ 17 

38 Hsp90 7r5PHie«*fcB: Hsp90 77^-1^1^^5161 
(Hsp90 client protein) ^|8^S^S©f&«SM«>«3fi©^«>©»*^«Sffl 12 ~ 

39. Hsp90 7T^9r-®e**^r4Hsp90.7T5!7^«eKas^-t-5Se« 
(Hsp90 client protein) ^^#i~^^SO^^J^^^^*^«*^^ia 12 ~ 

40. sata^©«B!t©^»^i**^*£ffl 12 ~ 17 <o\^MAz.wm<o'<^'&i/ 

41. ^fflS(^Ot!i^©/t*©»*©«ffl 12 ~ 17 o.v^^mia*©^.^^ 
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